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OPERATION AND MAINTENANCE MANUAL
FOR
UPPER BUTTE CREEK - PART NO. 2
FROM '
LITTLE CHICO CREEK DIVERSION STRUCTURE
DOWNSTREAM 9.3 MILES
BUITE COUNTY, CALIFORNIA

SECTION I
INTRODUCTION

1-01. Authorization. The project work covered by this manual was
authorized as a part of the Saeramento River and Major and Minor Tribu-
tarjes ProJject, Californla by an Act of Congress (Public Law No. 53k, C

Seventy-eighth Congress, Second Session, H.R. 4liB85), approved 22 el ol
December 1944, This act authorized diversion of a part of Little C™ ,
Chico Creek and construction of levees and chennel enlargement of |, anay ! UF
Upper Butte Creek near the town of Durham, California, in accordance » 7V .
with recommendations of the Chief of Engineers contained in a re- 1 le 47 e
port entitled "Sacramento River and Tributaries, California, from L AT

. 0
Collinsville to Shasta Dam" (House Document No. 649, Seventy-eighth 4»“5.L03
Congress, Second Session). "coc

1-02. Location. The Butte Creek levee and channel improvement,
as covered by this manual, (Part No. 2) extends from the Little Chico
Creek Diversion structure downstream along the diversion channel and
Butte Creek about 9.3 miles to old Highway No. 99E. This manual to-
gether with the manual for Upper Butte Creek -~ Part No. 1 dated
April 1955 and entitled, "Upper Butte Creek - Part No. 1 from Highway
No. 99E Downstream 8.7 Miles" constitutes the complete operation and
meintenance manuvals for the Upper Butte Creek portion of the Sacra-
mento River and Major and Minor Tributaries Project. The project
lies in the Sacramento Valley, California and easterly from the
Cities of Chico, and Durham, in Butte County, California. Butte
Creek rises on the west slope of the Sierra-Nevada Mountain Range
and flows in a general sourhwesterly direction to its Junction with
the Sacramento River north of the town of Meridian, California, The
connecting diversion channel between Little Chico Creek and Butte
Creek is about 3 miles long and has intermittent levees along the
right bank. From the junetion of Butte Creek and the Little Chico
Creck diversion channel, levees have been constructed along both
banks of Butte Creek that extend downstream for a distance of about
7.3 miles to old Highway No. 99E. The project location is indicated
on the location map of Exhibit A-l, inclosed herewith.

1-03. Description of the Project Works. The project works covered
by this manual include the following:

&, The Little Chico Creek Diversion Structure.
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i b. The connecting diversion channel between Little Chico
Creek and Butte Creek that is about 3 miles long. Also intermittent
. levees along this connecting diversion channel, all as shown on the
dra$1n35 of Exhibit B, B S S
By : [ ’ S i:‘.-"t":
. t eh“f' " The oleared and. excavated channe}. of! Butte Creek’ and 33{.,. s
levees along both “banks: from 1ts - Junction with the divereion down- ey
styeanabout 7.3 hiles it e 7 . : J‘.f_if;h;;:i”f;

1-04. Protection Provided. The project will afford flood pro-
tection to the city of Chico from flood flows in Little Chico Creek.
It will also protect from flood flows in Butte Creek the town of Durhanm,
45,000 acres of adjacent agricultural lands, related buildings, and homes,
U.S. Highway No. 99E, several county highways and three railroads. The
project design flow for Little Chico Creek upstream from the diversion
structure is estimated at 6,700 cubic feet per second and downstream
95 from the diversion structure the flow in Little Chico Creek is limited
000 & [to 2,200 cubic feet per second, which is the non-damaging capacity of
‘9 QOQN the creek through the City of Chico. The remaining 4,500 cubic feet per
) second of flow 1s diverted over the concrete weir and through the diver- N
D\ sion channel to Butte Creek. The project design flow for this diversion %Ei e
channel with a freeboard of 3 feet is 3,000 cubic feet per second, how- )55,uq53q
ever, a flov of 4,500 cubic feet per second can pass down the channel XG0
with zero freeboard. The adopted freeboard for the levees on Butte
1 ) Creek downstream from its Jjunction with the diversion chennel is such
< that it will contain the standard project flood of 40,000 cubic feet
per second with no freeboard, or that it will contain the project
design flow of 27,000 cubic feet per second with 3 feet of freeboard,
whichever results in the higher levee. In the reach from old Highway
No. 99E upstream to the Sacramento Northern Railway the former condit-
ion controls. From the Sacramento Northern Railwvay upstream to the end
of the Butte Creek levees the latter condition controls. As shown on .
the drawings of Exhibit B, the grade of the adopted flood plane profile .
varies from elevation 233.6 on the right bank and 226.7 on the left = - *“
bank at the upper end of the Butte Creek levees to elevation l37.h‘ét‘,;,;f3(p
old Highway No. 99E. All elevations are referred to U.S. Corps of
Engineers datum.

1-05. Construction Data and Contractor. Construction required by
the Corps of Engineers to bring levees of Butte Creek to project stand-
ards and to improve the channel was accomplished under the following
contracts:

a. lLevee construction and channel improvement along Butte
Creek from old Highway No., 99E upstreem to the Durham-Oroville Road
was accomplished under Contract No. DA-Oh-167-CIVENG-58-5 by W. H.
Darrough & Sons, contractor, during the period from 22 July 1957 to
3 January 1958.



b. Channel improvement and levee construction on the
Little Chico Creek Diversion and on Butte Creek from the Durham-
Oroville Road upstream 4.3 miles was accomplished under Contract No.
DA{04.167-CIVENG-58-65 by Upropina-Polich-Kral and W. H. Darrough &
Sogg, coﬂtractors, during the period from 26 May 1958 to 24 Deceuber
19 ?

c. Snagging and clearing on Little Chico Creek through
c1ty of Chico was accomplished under Contract No. DACWOS5-71-C-0028 .

i&’ by Frank J. Fuller during the period from 22 August 1970 to 30 October
197O:zl)1awlng No. 50-k- 1&5314

1 06 Flood Flows. For purposes of this ‘manual, the term
f£lood" or "high vwater period" shall refer to flows when the water
. surface in Butte Creek reaches or exceeds the reading of 10.0 on

the State Department of Water Resources continuous water stage re-
! corder and staff gage located on the right bank of Butte Creek 300
feet downstream from the Chico-Oroville bridge crossing.
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SECTION II
LOCAL COOPERATION REQUIREMENTS

2.01. Applicable Portions of Flood Control Act. Section 10 of
. the Act approved 22 December 1944, which authorized construction of
the project works, reads in part as follows:

"Section 10. That the following works of improvement for
the benefit of navigation and the control of destructive
flood waters and other purposes are hereby adopted and
authorized...e..

BUTTE CREEK

The project for the control of floods and other purposes
on the Sacramento River, California, adopted by the Acts
approved March 1, 1917, May 15, 1928, August 26, 1937,
and August 18, 1941, are hereby modified substantislly in
accordance with the recommendations of the Chief of
Engineers in House Document Numbered 649, Seventy-eighth
Congress, Second Se8810N.cccescsecrcrrsrescasssssssscsses

2-02. Project Document, The work included herein is described
—r in House Document No. 6U9, Seventy-eighth Congress, Second Session,
the provision for local cooperation is quoted in part as follows:

", ...that local interests provide free of cost to the
United States, all necessary rights-of-way, including
utility changes and modifications, required for con-
struction of the iuprovements; maintain and operate all
levee and appurtenant works after completion at their
oun expense; and hold and save the United States free
from damages in connection with the completed works."

2-03. Assurances Provided by Local Interests. Assurance of co-
operation by local interests is provided by State of California legis-
lation, as contained in Chapter 3, Part 2, Division 5 of the State
Water Code.

2.0k, Acceptance by and Transfer to the State Reclamation Board.
Responsibility for operating and maintaining the completed works of
Butte Creek from the Durham-Oroville Road upstreem 4.3 miles was
officially accepted by the Reclamation Board of the State of Calif-
ornia by letter dated 26 January 1959. A portion of the Butte Creek
project from the old Highway No. 99E upstream to the Durham-Oroville
Road was transferred to the State Reclamation Board by letter dated
8 January 1958, all as shown on copies of letters, Exhibit F,

-~ b (ovER)
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2-0%, The respbnsibilit;y for operation and maintenance of the

" completed work of Little Chico Creek from the Diversion Structure

dounstream to Alberton Road was ‘accepted by The Reclamation Board

of the State of California by letter dated 18 February 1971, sece
EXHIBIT F. »
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SECTION IIX
MAINTENANCE AND OPERATION - GENERAL PROCEDURE

3-0L. Reference to Approved Regulations. This manual is sub-
mitted in accordance with provisions of Title 33 - Navigation and
Navigable Waters, Chapter IX, Corps of Engineers, Department of the
Army, Part 208 - Flood Control Regulations, Maintenance and Operat-
ion of Flood Control Works, approved by the Secretary of the Army,
9 August 1944, and published in Federal Register, 17 August 194k, a
copy of which is included as Exhibit A, Sheets 1 and 2.

3-02. Intent of Regulations. The general intent of the regulat-
ions approved by the Secretary of the Army is stated in paragraph 208.10
(a) (1) as follows: "The structures and facilities constructed by the
United States for local flood protection shall be continuously main-
tained in such a manner and operated at such times and for such periods
as may be necessary to obtain the maximum benefits.”

The principle mission of the Corps of Engineers, during
flood emergencies, is to insure that flood control works are properly
operated and maintained and offer technical advise to enable local in-
terests to obtain maximum flood protection. All other matters become
secondary and will yield precedence to the accomplishment of the above-
stated missions. During flood periods local interests maintain close
liaison with the office of the District Engineer, Corps of Engineers.
However, in the event it is evident that all available county and
local resources are insufficient to cope with the situation and the
necessity for an emergency proclamation is anticipated, requests for
State assistance in flood fighting should properly be made direct to
the Department of Water Resources, which 1is the State agency design-
ated by the Directors of Public Works, to receive requests from local
agencies for assistance in flood fighting. This agency is authorized
to request Federal assistance from the Corps of Engineers when State
and local resources are insufficient to cope with the situation.
Therefore, it is desired to emphasize that requests for Federal
assistance in flood fighting should be made only when it is evident
that County, State, and/or other local equipment and manpower will
be exhausted and local resources are insufficient to cope with the
flood emergency situation.

3-03. Purpose of this Manual. In vievw of the large number of
local flood protection projects authorized by Congress and the re-
petitious nature of regulations to govern maintenance and operation
of each individual project, and in order that local interests may be
fully aware of the extent of the obligations assumed by them in
furnishing assurances of local cooperation for projects to be con-
structed in the future, the general regulations described above were
established by the Secretary of the Avmy. The general regulations

5
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approved by the Secretary of the Army, August 194k, were intended to
be sufficiently broad in scope and general in nature as to be appli-
cable to all flood-protect-projects for which such regulations are
required by law. Section 208.10 (a) (10) of the regulations read as
follows: "The War Department will furnish local interests with an
Operation and Maintenance Manual for each completed project, or
separate useful part thereof, to assist in carrying out their obli-
gations under these regulations."” This manual has, therefore, been
prepared to furnish local interests with information on the project
works and advise as to the details of the operation and maintenance
requirements applicable to this particular project, to state pro-
cedure required by the Department of the Army, and to indicate satis-
factory methods of flood-fighting operations and emergency repairs.
The project works are to be maintained and operated in accordance
with the Flood Control Regulations referred to above and inter-
pretations thereof contained herein.

3-0Ok, Definitions. As used hereinafter, the term "Super-
intendent" shall be defined to mean the person appointed by local
interests to be directly in charge of an organization which will be
fully responsible for the continuous inspection, operation, and
maintenance of the project works; the term "District Engineer"
shall be defined to mean the District Engineer of the Sacramento
District, Corps of Engineers, U, S. Army, or his authorized re-
presentative. The term "flood" shaell mean any flow when the water
surface reaches or exceeds the reading of 10.0 on the State Depart-
ment of Water Resources gaging station located on the right bank of
Butte Creek just downstream from the Chico-Oroville bridge crossing.
The term "right bank" or "left bank" shall be defined to mean the
right or left bank or side, respectively, of a stream or channel
vhen facing downstream.,

3-05. General Provisions of Regulations. In addition to that
quoted in paragraph 3-02 above, the general provisions of the Flood
Control Regulations, contained in paragraphs 208.10(a)(2) to 208.10
(a)(9), both inclusive, are quoted as follows:

"(2) The State, political subdivision thereof, or other
responsible local agency, which furnished assurance
that it will maintain and operate flood control works
in accordance with regulations prescribed by the
Secretary of War, as required by law, shall appoint
a permanent committee consisting of, or headed by an
official hereinafter called the "Superintendent,"
who shall be responsible for the development and
maintenance of, and directly in charge of an
organization responsible for the efficient oper-
ation and maintenance of all structures and
facilities during flood periods and for continuous

6



(3)

(1)

(5)

(6)

(7)

(8)

inspection and maintenance of the project works
during periods of low water, all without cost to
the United States,

A reserve supply of materials needed during a flood
emergency shall be kept on hand at all times.

No encroachment or trespass which will adversely
affect the efficient operation or maintenance of
the proJect works shall be permitted upon the
rights-of -way of the protective facilities.

No improvement shall be passed over, under or through
the walls, levees, improved channels or floodways, nor
shall any excavation or construction be permitted with-
in the limits of the project right-of-way, nor shall
any change be made in any features of the work with-
out prior determination by the District Engineer of
the Department of the Army or his authorized re-
presentative that such improvement, excavation,
construction, or alteration will not adversely
affect the functioning of the protective facilities.
Such improvements or alterations as may be found to
be desirable shall be constructed in accordance with
standard engineering practice. Advice regarding

the effect of proposed improvements or alterations

on the functioning of the project and information
concerning methods of construction acceptable under
standard engineering practice shall be obtained from
the District Engineer, or, if otherwise obtained,
shall be submitted for his approval. Drawings or
prints showing such improvements or alterations as
finally constructed shall be furnished the District
Engineer after completion of the works.

It shall be the duty of the Superintendent to submit
a semi-annual report to the District Engineer cover-
ing inspection, maintenance, and operation of the
protective works,

The District Engineer or his authorized represent-
ative shall have access at all times to all portions
of the protective works.

Maintenance measures or repairs which the District
Engineer deems necegsary, shall be promptly taken
or made.



(9) Appropriate measures shall be taken by local
authorities to insure that the activities of all
local organizations operating public or private
facilities comnected with the protective works are
coordinated with those of the Superintendent's
organization during flood periods.”

3-06. Assistance to be Furnished by the District Engineer. The
District Engineer will:

a. Furnish to the Superintendent "As Constructed" draw-
ings of the project works at the time they are transferred.

b. Make periodic inspections of the project works and
notify the Superintendent of any repairs or maintenance measures
which the District Engineer deems necessary in addition to the
meagsures taken by the Superintendent.

¢, Submit to the Office, Chief of Engineers, all cases of
non-compliance with full details thereof for determination of correct-
ive measures to be taken.

d. Make prior determination that any proposed encroach-
ment, improvement, excavation, or construction within the right-of-
way, or alteration of the project works, will not adversely affect

the functioning of the protective facilities, and to furnish the
Superintendent with an approval thereof in writing.

e. Assist the Superintendent as may be practicable, in
his duties of ascertaining storm developments having flood-producing
potentialities, assembling flood-fighting forces and materials, and
initiating and carrying out flood-fighting operations.

3-07. Responsibilities of the Superintendent. In line with thg
provisions of the Flood Control Regulations, the general duties of the
Superintendent include the following:

a. Training of Key Personnel. Key personnel shall be
trained in order that regular maintenance work may be performed ef-
ficiently and to insure that unexpected problems related to flood con-
trol may be handled in an expeditious and orderly manner. The Super-
intendent should have available the names, addresses, and telephone
numbers of all his key men and a reasonable number of substitutes.
These key men should, in turn, have similar data on all of the men
who will assist them in the discharge of their duties. The organi-
zation of key men should include the following:

(1) An assistant to act in the place of the Super-
intendent in case of his absence or indisposition.

8



(2) Sector foremen in sufficient number to lead
maintenance patrol work of the levee, inspect
the channel, and operate the gate structures
properly during flood periods. High qualities
of leadership and responsibility are necessary
for these positions.

b. Files and Records. The Superintendent shall maintain
a file of reports, records, and drawings concerning the project works,
readily available at all times to the District Engineer.

c. Encroachment or Trespass on Right-of-Way, In accord-
ance with the provisions of Flood Control Regulations 208.10(a)(l4),
no encroachment or trespass which will adversely affect the efficient
operation or maintenance of the project works shall be permitted on
the rights-of-way for the protective facilities. The Superintendent
will, therefore, cause notices to be posted at conspicuous places
along the project right-of-way directing public attention to this
regulation, The Superintendent shall arrange for the prosecution of
offenders under local ordinances and report action taken to the State
Reclamation Board.

d. Permits for Right-of-Entry or Use of Portion of
Right-of-Way. Permits for temporary right-ol-entry or use ot portions
of the right-of-way shall not be issued without prior determination
by the State Reclamation Board sufficiently in advance of issuance
to permit adequate study and consideration and determination of con-
ditions to be embodied in the permit document. Executed copies, in
triplicate, of the permit document as issued shall be furnished the
State Reclamation Board. See Exhibit G for sample permit of right-
of-entry.

e. Permits for Improvements or Construction within the
Project Right-of-Way. All requests for permits for construction of
any improvements of any nature within the limits o8 the project right-
of-way shall be referred to the District Engineer through the State
Reclamation Board for determination that such construction will not
adversely affect the stability, safety, and functioning.of the pro-
tective facilities, and for definition of conditions under which
permit should be granted. These conditions will include, among
others, the following items:

(1) That all work shall be performed:

(a) In accordance with standard engineering
practice and in accordance with plans and
specifications approved by the District
Engineer or his authorized representative;
drawings or prints of proposed improvements

9



D)

or alterations to the existing flood control
vorks must be submitted for approval to the
State Reclamation Board sufficiently in ad-
vance of the proposed construction to per-
nit adequate study and consideration of the
work.

(b) To the satisfaction of the District Engineer.

(2) After completion of the work, "As Constructed"
drawvings or prints, in duplicate, showing such
improvements as finally constructed shall be
furnished the District Engineer.

f. Coordination of local Activities., In accorlance with
the provisions of Flood Control Regulations, paragraph 208.10(a)(9),
the Superintendent will, during periods of flood flow, coordinate the
functions of all. agencies, both public and private, that are connected
with the protective works. Arrangements shall be made with the local
law enforcement agencies, street departments, and railroad and utility
companies for developing a coordinated flood-fighting program; and an
outline of this program shall be filed with the District Engineer.

g. Inspection.

(1) Flood Control Regulations, paragraph 208.10(b)
. (1), are quoted in part as rollows:

"(b) Levees (1) Maintenance . . . Periodic in-
spections shall be made by the Superin-
tendent to insure that . . . maintenance
meesures are being effectively carried out
« + o Such inspections shall be made
immediately prior to the beginning of the
flood season, immediately following each
major high water period, and otherwise at
intervals not exceeding 90 days and such
intermediate times as may be necessary to
insuwre the best possible care of the
levee."

(2) For sake of uniformity, and to the extent
practicable, the dates of inspection shall be
as follows: 1 November, 1l May, and immediately
follovwing each flood flow in excess of a read-
ing of 10.0 on State Department of Water Re-
sources gage located on the right bank of Butte
Creek near the Chico-Oroville road crossing.

10



D)

(3) The check lists and instructions shown in
Exhibit E, Sheets 1 to 8, inclusive, are to be
explicitly folloved in each inspection to in-
sure that no features of the protective system
are overlooked. Check lists locally typed or
printed in conformity with sheets 2, 4, and 6,
shall have printed on the reverse side the
applicable instructions shown on sheets 3, 5,
and 8, Exhibit E. Carbon copy of the inspect-
or's original field notes as recorded on the
check list shall be transmitted to the District
Engineer imrediately following each inspection,
and one copy included as an inclosure to the
semi-annual report as provided in paragraph
3-07(1)(1) of this manual.

h. Maintenance.

(1) Flood Control Regulations paragraph 208.10
(b)(1) are quoted in part as follows:

"(b)(1) Maintenance. The Superintendent shall
provide at all times such maintenance as may be
required to insure servicabvility of the struct-
ures in time of flood. Measures shall be taken
to .... exterminate bwrroving animals, and to
provide for .... removal »f wild growth and
drift deposits, and repair of damage caused by
erosion or other forces .... Immediate steps
will be taken to correct dangerous conditions
disclosed by such inspections. Regular main-
tenance repailr measures shall be accomplished
during the appropriate season as scheduled by
the Superintendent."

(2) Full responsibility for meking the repairs and
the methods used is placed on the Superintendent,
but the experience and facilities of the District
Engineer will be available to him for advice and
consuliction,

(3) ALl repairs shall be made in accordance with
standard engincering practice, to line and grade
and in accordance with details shown on the con-
struction drawings for the project works, copies
of which are included in Exhibit B. No change
or alteration shall be made in any feature of
the project works without prior determination
by the District Engineer that such alteration

11



will not adversely affect the stability and
functioning of the protective facilities.
Plans and specifications of all changes or
alterations that may be proposed by the Super-
intendent shall be subnitted to the District
Engineer for investigation and approval before
prosecution of the work."

i. Reports.

(1) Semi-Annual Report. In accordance with the pro-
visions of the Flood Control Regulations, para-
graph 208.10(a)(6), the Superintendent shall
submit within a 10-day period following 1 Decem-
ber and 1 June of each year, a semi-aanual re-
port to the District Engineer covering in-
spection, maintenance, and operation of the
protective works., This report will present a
statement of:

(a) The physical condition of the protective
works as summarized from the logs of
inspection,

(b) Flood behavior of the protective works, and
flood-fighting activities during the period.

(e¢) Prosecutions for encroachment or trepass.

(&) Permits issued for right-of-way or use of
right-of-vay.,

(e) Permits issued for improvements or con-
struction within the project right-of-way.

(f) Maintenance measures taken; nature, date of
construction, and date of removal of temp-
orary repairs; date of permanent repairs.

(g) Fiscal statement of cost and maintenance
and operation for the period.

A suggested form for submission of the
semli-annual report is included as Exhibit
D, Sheets 1 and 2,



SECTION IV

FEATURES OF THE PROJECT SUBJECT
D 0 GULAT

4.01. Project Works. The Upper Butte Creek Levee Construction
and Channel fmprovements (Part No. 2) covered by thi manual consist
of setback and enlargement of the locally constructed levees to pro-
Ject standards; channel improvement by enlargement of the chammel to
the extent necessary to obtain borrow material for levee construction
and channel clearing; a diversion structure on Little Chico Creek; a
diversion channel from Little Chico Creek to Butte Creek with inter-
mittent levees; stone protection at various locations, irrigation
structures and drainage structures from Little Chico Creek down-
stream along the diversion channel a distance of about 3 wiles;
thence dowvmstream along Butte Creek a distance of about 7.3 miles
to old Highway No. 99E. For further details see drewings of Ex-
hibit B.

4.02, Jevees.

a. Description. For location and description of levees
covered in this manual; see paragraphs 1-02 and 1-03. Levees have
been built to adopted grade and section by new construction with a
riverside berm of variable width (30 feet or better), waterside
slope of 1 on 3, crown width of 12 feet and landside slope of 1 on
2, The levee crown was surfaced with compacted gravel for a width
of 10 feet for patrol road purposes. Access ramps and turnarounds
have also been surfaced. For more complete detail of items in-
cluded in construction of about-mentioned levees, refer to the "As
Constructed" drawings of Exhibit B, BStructures affecting levee
maintenance are listed in Exhibit B, Regulations regarding levee
inspection, maintenance and operation will be found in paragraph
k.02 v, ¢, and d of this manual.

b. Inspection,

(1) Pertinent Requirvements of the Code of Federal
Regulations, Flood Control Regulations, para-
graph 208.10 (b)(1), are quoted in part as
follows:

"(b) Levees - (1) Maintenance . . . Periodic
inspection shall be made by the Superintendent
« « « to be certain that

(1) No unusual settlement, sloughing, or
material. loss of grade of levee cross
gection has taken place;
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(11) No caving has occurred on either the land-
side or the riverside of the levee which
might affect the stability of the levee
section;

(111)No seepage, saturated areas, or sand boils
are ocecurring;

(Lv) Toe drainage systems and pressure relief
vwells are in good working condition, and
that such facilities are not becoming
clogged;

(v) Drains through the levees and gates on said
drains are in good working condition;

(vL) No revetment work or riprap has been dis-
placed, washed out, or remcved;

(vi1) No action is being taken, such as burning
grass and veeds, during inappropriate
seasons, which will retard or destroy the
grovwth of sod; (see Note (a) at end of sub-
paragraph (1).)

(viii)Access roads to and on the levee are
being properly maintained;

(ix) Cattle guards and gates are in good con-
dition;

(x) Crown of levee is shaped so as to drain
readily, and roadway thereon, if any, is
well shaped and maintained;

(x1) There is no unauthorized grazing or
vehicular traffic on the levees;

(xii)Encroachments are not being made on the
levee right-of-wvay vhich might endanger
the structure or hinder its proper and
efficient functioning during times of
emergency. Such inspections shall be
made immedliately prior to the beginning
of 'the flood season; immediately following
each major high water period, and other-
vwise at intervals not exceeding 90 days;
and such intermediate times as may be
necessary to insure the best possible care
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Note (a)

of the levee,.."

Since the growth of sod on the slopes of the levees of this pro-
Ject is not practicable and as the nature of the levee growth war-
rants burning thereof to facilitate inspection, the provisions of
gubparagraph b (1) of the regulations inconsistent therewith shall
not apply. In place of item (vii), therefore, the following shall

be observed:

Weeds, grasses and debris on the levee
shall be burned during appropriate scasons
where not dangexous or impracticable, in
order to permit the detection of cracks,
holes, burrows, slips, and other damage
and to permit the detection and exter-
mination of burrowing animals and that
grass and veeds on levee slopes be moved
where removal by burning is dangerous or
impracticable, such as on peat levees or
where burning vould constitute a hazard.

(2) To insure the taking of such maintenance meas-
ures as will be required for proper functioning
of the levee, the following items shall be
specifically covered in each inspection:

(a)

(b)
(c)

(a)

(e)

Aggradation or degradation of the stream
bed along the toe.

Settlement of levee fill,

Erosion of levee slopes, both sides of
levees.

Presence of seepage; saturated areas, or
sand boils back of levee.

Condition of access roads and roadway on
levee.

c. Maintenance.

(1) Repairs to lévee Fubankment. Methods used for

repair or reconstruction of the levee £ill will
derend on the extent of the damaged section. If
of small extent, the most suitable method will

be to bring the levee back to line and grede by
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(2)

(3)

(¥)

a £111 made in 6-inch layers of earth free from
brush, roots, sod or other unsuitable material,
If of larger extent, the f£ill should be made in
the same manner as the original construction,
aof selected material from borrow pits approved
for the project, placed in uniform layers of
loose material and not more than 6 inches in
depth and compacted in accordance with the
specifications under which the work was com-
pleted or compacted according to approved
construction practices. The Superintendent
shall provide at all times such maintenance

as may be required to insure serviceability of
the levees in time of flood.

Depredations of Burrowing Animals. Dens and
runvays formed within the levee by burrowing
animals are frequently the causes of levee
failures during flood stages. Burrowing ani-
mals such as muskrats, ground hogs, ground
squirrels, moles and gophers, found in the levee
should be exterminated. The dens and runways
should be opened up and thoroughly compacted

as they are backfilled. ILevees kept properly
cleared are not seriously menaced by burrowing
animals as they prefer arcas where a protective
cover, such as high grass, weeds, and brush, is
found. Several methods of extermination are
found effective, such as trapping, baiting, and
poison gases, derending on the type of animal
present and the time of year the work is done.
Advice concerning the best methods in each
locality can be obtained from the County
Agricultural Agent.

Access Roads. Access roads to the levees shall
be maintained in such condition that they will
be accessible at all times to trucks used to
tranaport equipment and supplies for mainten-
ance of flood fighting.

Burning. Along reaches of the levee where the
practice of burning weeds, grasses and debris
is conducted, extra precaution shall be taken
to prevent fires from reaching asphaltic cover-
ed pipes and wooden structures. Prior to the
time fires are started, all veeds, grasses and
combustible materials shall be removed for a
distance of at least 3 feet from pipes and
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structures that are susceptible to burning.
Vet sacks or water sprays should be made
available to workmen to prevent fires from
reaching inflammable structures.

d. Oggration.

(1)

(2)

Pertinent Requirements of the Code of Federal

Regulations. Flood Control Regulations, Par,
26%.10 (0)(2) are quoted in part as follovs:

"(2) Operation. During flood periods, the
levee shall be patrolled continuously
to locate possible sand boils or unusual
wetness of the landward slope to be
certain that:

"(4) There are no indications of slides
or sloughs developing;

(i1) Vave wash or scouring action is not
occurring;

(111) No lovw reaches of levee exist which
may be overtopped;

(iv) No other conditions exist which
might endanger the structures.

Appropriate advance measures will be taken to
insure the availability of adequate labor and
materials to meet all contingencies. Immediate
steps will be taken to control any condition
which endangers the levee and to repair the
damaged section."

It shall be the duty of the Superintendent to
maintain a periodic patrol of -the project works
during all periods of flood flow in excess of
a reading of 10.0 on the State Department of
Water Resources gage located on the right bank
of Butte Creek Just downstream from the Chico-
Oroville bridge crossing, and to maintain a
store of supplies and equipment available for
emergency flood fighting operations and emer-
gency repairs. In this connection, attention is
invited to Section V of this manual for suggest-
ed methods of combating flood conditions. The
Superintendent shall cause readings to be taken
of the State Department of Water Resources staff
17



(3)

gage, or at a more accessible gage if properly
correlated with stream discharge, at intervals
of two to four hours during the time when the
water surface is above flood stage, noting the
time of observations. These readings shall be
entered in the log of flood observations, one
copy of which shall be forwarded to the District
Engineer immediately following the recession
of the flood, and one copy transmitted as an
inclosure to the semi-annual report, as pro-
vided in paragraph 3-07 (1) (1) of this manual.

Gaps remain in the levee at several highway and
railroad bridge approaches. These will require
sandbagging during flows which will overtop the
approaches. For location of these gaps and
conditions under which sandbagging will be
required see Exhibit H of this manual.

4.03. Channels and Floodvays.

a, Descrigtion.

(1)

(2)

Little Chico Creek to Butte Creek Channel. The
Little Chico Creek to Butte Creek diversion channel
consists of the following: a converging trape-
zoidal channel with bottom width of 100 feet and
side slopes of 1 on 3 at centerline station 10+2C.5
and bottom width of 30 feet and side slopes of 1

on 2 from centerline stations 13+20.5; a trare-
zoidal channel with bottow width of 30 feet and
side slopes of 1 on 2 from centerline stations
13+20.5 to 66+85; a natural channel following

an existing slough from centerline stations

66+85 to 103+50; and a trapezoidal channel with

a 40 bottom width and 1 on 2 side slopes from
centerline station 103+50 to its confluence with
Butte Creek at centerline station 161+2l. The
total distance is about 3 miles, For further
details and location of stations see dravings

of Exhibit B.

Butte Creek Channel., Channel improvement on

Butte Creek from its junction with the Diversion
Channel to its downstream end, a distance of
about 7.3 miles, consist principally of clearing
in the channel between the levees and channel
enlargement incidental to removal of borrow for
levee construction. At a few locations degrading

18



(3) The Little Chico Creek Channel as improved in 1970,
The cleared channel of Little Chico Creek extends
from the Diversion Structure downstream a distance
of about 8.5 miles to Alberton Road (see EXHIBIT A-l).
Channel improvements on Little Chico Creek consist
generally of clearing of brush and debris from the
channel in the reach between Alberton Road and Bruce
Road to increase the non-damaging capacity of the
stream through the city of Chico to an estimated
3,000 cubic feet per second.: Vegetation growth in |

~ the above described reach is to be controlled by i
hand methods to the fullest extent. If herbicides {
are used, such use would be limited to spot applica- |
tion (back-pack method) under carefully controlled
conditions. Live trees, with diameters greater than 3
6 inches, left standing after completion of the
contract listed in paragraph 1-05 ¢. shall not be
removed during normal maintenance operation.

[Begulation regarding inspection, maintenance and
operation of channels and floodways will be found
in paragraphs 4-03 b., c. and d. of this manual.
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of the channel was accomplished to remove
restrictions and to improve channel alignment.
As shown on the drawings of Exhibit B, part of
the channel not required for borrow or flow of
water at low stages, is grazing land or culti-
ay ', vated:laend used for production of: seasonar»\‘:;;:;jf;txaﬁffg#
St U eropse Regulations ‘yegarding: 1nspe¢tion,‘ | BRI
- maintenahce and operation of channels and RS
i floodways will be found in paragraphs k- O3b R
£ ¢ and & of this manual, ot Ry
- (M :
b. Inspection.

(1) Pertinent Requirements of the Code of Federal
Regulations. Flood Control Regulations, para-
graph 208.10 (g)(1) are quoted in part as
follovs:

"(g) Channels and floodways...(l) Maintenance.
Periodic inspections of improved channels and
floodways shall be made by the Superintendent to
be certain that:

(1) The channel or floodway is clear of
debris, weeds, and wild growth;

(i1) The channel or floodway is not being
restricted by the depositing of waste
materials, building of unauthorized
structures or other encroachments;

(111) The capacity of the channel or floode
way is not being reduced by the
formatlon of shoals;

(iv) Banks are not being damaged by rain
or wave wash, and that no sloughing
of banks has occurred;

(v) Riprap sections and deflection
dikes and walls are in good condition;

(vi) Approach and egress channels adjacent
to the improved channel or floodvay
are sufficiently clear of obstructions
and debris to permit proper function-
ing of the project works.
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Such inspections shall be made prior to
the beginning of the flood season and
otherwise at intervals not to exceed

90 days. Immediate steps will be taken

to remedy any adverse conditions disclosed
by such inspections...." '

(2) The purpose of the flood-flow channels

inspection is to insure that conditions which
affect the channel capacity will remain the
seme, as far as possible, as those considered
in the design assumptions and that no new
conditions develop that may affect the stabi-
lity of the project structures. At each in-
spection required by Par. 208.10 (g)(1) of

the Flood Control Regulations, particular
attention will, therefore, be given the follow-
ing:

(a) Location, extent and size of vegetal
growth.

(b) Unauthorized operations within the flood-
flow channel right-of-way, such as
excavations, buildings, and other struct-
ures, levees, bank protection, or train-
ing dikes.

(c) Rubbish and industrial waste disposal.

(d) Changes in the channel bed such as
aggradation or degradation, which would
interfere with free-flow from side drain-
age structures or induce local meanders
that would scour the banks.

(e) Operations of any nature upstream from
the project that would affect flow
conditions within the limits of the
flood control project.

(£) Condition of project structure.
1. Channel walls;
a. Deviation from alignment and grade.
b. Development of cracks and spalls,

¢. Mechanical injuries.
20



2. Fencing.

a8, Injuries to post, fencing or
barbed wire.

b. Damage to galvanizing.

3. Earth fills:
8. Settlement.
b. Erosion of both slopes.
c. Excessive seepage or saturation
area back of fills.
d. Condition of bank protection -
concrete or stone blanket,
L. Right-of-way:

a. Presence of dumped refuse.

b, Encroachment or trespuass.

(3) No excavation within the limits of this unit of
the Butte Creek Project will be permitted unless
an excavation permit has been approved by the
State Reclamation Board.

(4) If any work is done to improve flow conditions
in Butte Creek or the Diversion Channel, it
should be coordinated with the District Eng-
ineer to insure that proper provisions are
made for channel alignment and capacity to
conform to the existing project.

(5) The intent of these inspections is to disclose
8ll conditions which in any way affect the
stability of the structures and their funct.-
ioning for the control of floods. Each in-
spection report should note and comment on
any repair measures that have been taken
since the last inspection. In making these
inspections, the check sheets included as
Exhibit E, shall be explicitly followed.
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c.

Maintenance.

(1)

(2)

(3)

()

(5)

(6)

(7)

Pertinent Reauirements of the Code of Federal
Regulations. Flood Control Regulations, Par
208,10 (g)(1) are quoted in part as follows:
", ...ITmmediate steps will be taken to remedy
any adverse conditions disclosed by such in-
spection...."

Shoaling or aggradation at the inlets or outlets
of sjde drainage structures may render them
inoperative. It is, therefore, imperative that
all drains be kept open and unobstructed at all
times.,

Dumped rock or other suitable types of protection
should be placed at locations found by experi-
ence to be critical trouble points, with a view
to stabilizing the channel alignment and pre-
serving the general uniformity of the bank

lines.

Sediment and debris plugs or other obstruct-
ions should be removed from the channel to
prevent any tendency for the flows to be de-
flected within the channel. The heavy material
likely to accumulate in the new channel at the
mouths of tributaries should be removed to keep
the channel clear,

The channel and right-of-way shall be kept
reasonably clear of debris, refuse matter, or
industrial wastes.

Weeds and other vegetal growth in the channel
shall be cut in advance of the flood season
and together with all debris, removed from the
channel.

Al). eroded concrete shall be repaired as soon

as any reinforcing steel is exposed or erosion
approaches a depth of U4 inches. For this pur-
pose, it is recommended that the repair be

made by thoroughly cleaning the surface by
sandblasting and building up the section with
pneumatically placed Portland cemxent mortar.

All evidence of settlement, uplift, or failure

of concrete structures shall be referred to the
State Engineer for analysis and remedial measures.
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(8) A1l damage to fencing, whether resulting from
accidental or willful injuries or from corrosion,
shall be promptly repaired with new material in
order to maintain satisfactory protection to the
public

da. Oggration.

(1) Pertinent Requirements of the Code of Federal
Regulations., Par. 203.10 (g)(2) are quoted in
part as follows:

"(g) Channels and floodvways....(2) Operation.
Both banks of the channel shall be patrolled
during periods of high water....Appropriate
measures shall be taken to prevent the form-
ation of jams.,..of debris. Large objects
which become lodged against the bank shall be
removed. The improved channel or floodway
shall be thoroughly inspected immediately
following each major high water period. As
soon as practicable thereafter all snags and
other debris shall be reuwoved and all damage
to....walls, drainage outlets or other flood
control structures repaired."”
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Lok,

Drainage and Irrigation Structures.

a, Description.

Drainage and irrigation structures
which extend through the levees are listed as

follovs:
Location Size And Elev. of
Station Bank Kind of Other Deseription Invert of
Pipe Pipe
379+98 Righ 24C M. P, 135.5
3790 " 30"C.M,P, 132.0
338+04 " 2y"'c . M,P, 13%.9
321420 " 24"C.M, P, 1k0.7
309+11 " 14" Steel 146.0
3010 " 24'c.M, P, 1434
226+54 " 36"C.M.P, Riser Unit L.S. 156.5
215+65 " 24"Cc,M,P, Riser Unit V.S, 164.3
215+46 " 30"C.M, P, " " 165.0
165460 " 30"C.M.P, " " 174.0
145453 " 12"Steel Pipe encased in coner231.0
Riser Unit W.S.
132400 " 2-54""C,M.P, Edgar Slough 2-Riser 226.5
Units W.S.

126491 " 24"¢.M,P, Riser Unit W.S.m 183.0
106+93 " 24"'C. M, P, " " " 190.5
9L+ 76 " 8"Steel " " 202.0
93+78 " 24"c, M, P, 188.5
13+27 " 8"Steel 206.7
65+52 " 6"Steel 209.0
37+10 " 24"C .M. P, Standpipe L.S. 217.0
36+85 " 24"C.M. P, 210.2
8+30 " 42"C.M.P, Riser Unit W 223.5
2468 Left yo"c,M,P, " " 219.5
5+92 1" 36"C.M.P. 1 1] 219.5
205+60 " ai"'c,M,P, " " 220.0
324450 " 36"C.M.P, Riser Unit W 167.2
368+17 " 30"C.M,P, " " 162.7
381+36 " 24"C.M. P, Riser Unit W.S. 154.0
381+h2 " 24"Cc .M, P, Riser Unit V.S. 160.0
470+00 " 2-36"C,M.P, 2-Riser Units W,S. 141.0

liote on abbreviations:

C.M.P,
L.S,

=
=

Corrugated Metal Pipe
Landside
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H,5, = llaterside

On the right bank stations start at the lower end and progress
going upstream., On the left bank stations start at the upper end
and progress going downstream. Location of the structures listed
above may be found in the "As Constructed" drawings of Exhibit B.

b. Insgection.

(1) Pertinent Requirements of the Code of Federal
Regulations. Flood Control Regulations, para-
graph 208.10 (a)(1), are quoted in part as
follovws:

"(a) Drainage Structures (1) Maintenance -
Adequate measures shall be taken to in-
sure that inlet and outlet channels are
kept open and that trash, drift, or
debris is not allowed to accumulate near
drainage structures. Flap gates and
manually operated gates and valves on
drainage structures shall be examined,
oiled and trial operated at least once
every 90 AAYS.evesstcccosccccesossanoa
Periodic inspections shall be made by
the Superintendent to be certain that:

(1) Pipes, gates, operating mechanism,
riprap and headwalls are in good
condition;

(#1) Inlet and outlet channels are open;

(1ii) Care is being exercised to prevent
the accumulation of trash and debris
near the structures and that no
fires are being built near bitumi-
nous coated pires;

(iv) Erosion is not occurring adjacent to
the structures vhich might endanger
its water tightness or stability.

Inmediate steps will be taken to re-
pair damage, replace missing or
broken parts, or remedy adverse con-
ditions disclosed by such inspect-
ions."
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(2) At each inspection required by paragraph 4.02
(b)(2) of the Standard Manual, the following
items, if applicable, shall be particularly
noted:

(a) Debris or other obstructions to flow.
(b) Condition of pipes and gates.
(e¢) Damage or settlement of pipe.

(@) Condition of concrete-cracks, spall,
erosion.

¢. Maintenance,

(1) A1l eroded concrete shall be repaired as soon as
erosion reaches a depth of 4 inches or any re-
inforcing steel is exposed. For this purpose
it is recommended that the repair be made by
thoroughly cleaning the surface by sandblasting
and building up the concrete to its original
section with pneumatically-placed portland
cement mortar, All evidences of settlement,
uplift, or failure of concrete structures
should be referred to the State Engineer for
analysis and recommendation of remedial
measures.

(2) If the inspection shows that the automatic
drainage structures have been jammed in an
oren position by debris or other obstructions,
they shall be thoroughly cleaned so that they
svwing freely to a true closure. If any parts
of the gates have been damaged or broken,
they shall be replaced by new parts,

(3) Compliance with the provisions prescribed above
pertaining to drainage structures is essential
for proper maintenance of the levee system
covered by this manual. Levee failures caused
by neglected drainage structures are of common
occurrence; 1t is, therefore, of utmost import-
ance that these structures always be kept in
perfect working condition in accordance with
the regulations.

(4) Care should be taken not to bury any of the
slde drainage inlets in the event that it
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becomes necessary to £ill any of the levee.
Plans for the maintenance of drainage facili-
ties at any such points should be submitted
to the State Reclamation Board for approval
before such work is started.

d. Operation.

(L) Pertinent Regulations of the Code of Federal
Regulations. Flood Control Regulations, para-
graph 208.10 (d)(2) are quoted in part as
follows:

"(2) oOperation. Whenever high water conditions
impend, all gates will be inspected a
short time before water reaches the invert
of the pipe and objects which might pre-
vent closure of the gate shall be removed.
Automatic gates shall be closely observed
until it has been ascertained that they
are securely closed....All drainage
structures in the levee shall be inspected
frequently during floods to ascertain
whether seepage is taking place along the
lines of their contact with the embank-
ment., JTmmediate steps shall be taken to
correct any adverse conditions."

(2) The outlets of side drainage structures in-
undate at relatively low river states. They
should, therefore, be inspected at the first
sign of a rise in the river to make certain
that the gates are not jammed in an open
position and thus allow flood waters to enter
behind the levee,

4.05. Little Chico Diversion Structure.

a. Description. A concrete diversion structure is locat-
ed on Little Chico Creek at the head of the Little Chico Creek to
Butte Creek Diversion Channel as shown on the Location Map, Exhibit
A-1 and drawings of Exhibit B. The portion of the diversion struct-
ure vhich controls the flow downstream to Little Chico Creek con-
sists of a reinforced concrete structure with four openings each
L4 feet wide by 9 feet high and invert at streambed. This structure
passes all upstream low water flows (up to about 900 c¢.f.s.) down-
stream to Little Chico Creek. The portion of the diversion struct-
ure which controls the flow downstream to the diversion channel con-
sists of an ungated concrete ogee weir 100 feet long with crest 4 feet
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above the upstream streambed. Baffle blocks are provided on the
downstream concrete apron to reduce velocities before the water enters
the diversion channel. Wing levees on each end of the diversion
structure tie the structure to high ground. During the project design
flow of 6,700 c.f.s. in Little Chico Creek upstream from the struct-
ure, the flow downstream into Little Chico Creek is controlled to a
non-damaging flow of 2,200 c.f.s. and the remainder of the flow of
4,500 c¢.f.s, passes over the ogee weir dounstream to the diversion
channel. A freeboard of 2.5 feet 1s provided at the concrete struct-
ure and 3.0 feet at the wing levees. Stop log slots, 7 inches wide,
are provided in the two end openings of the Little Chico Creek portion
of the diversion structure. However, stop logs are not to be used
unless, during the project design flow, the distribution of flow doun-
stream to Little Chico Creek exceeds the estimated 2,200 c¢.f.s. and
then only sufficient stop logs will be used to control the flow to
2,200 c¢.f.s,

b. Inspection. See paragraph 4-0O4 b. of this manual.
c¢. Maintenance. See paragraph 4-0Ob c. of this manual.
d. Operation. See paragraph 4-Olb d, of this manual.

4.06. Miscellaneous Facilities.

a. Description. Miscellaneous structures or facilities
which were constructed as a part of, or existed in conjunction with,
the protective works, and which might affect their functioning, in-
clude the following:

(1) Road Crossings and Bridges to be maintained by
the County of Butte, State or appropriate rail-
road company.

(a) 014 Highway No. 99E bridge across Butte
Creek at centerline Station 393483

(o) The Southern Pacific Rgqilroad bridge
across Butte Creek at centerline Station

392+53.

(c) The Sacramento Northern Railroad bridge
across Butte Creek at centerline Station

346+19.

(&) The Durham-Oroville Road bridge across
Butte Creek at centerline Station
225+67.
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(e) The Chico-Oroville Road bridge across
Butte Creek at centerline Station 95+70.

(£f) The Southern Pacific Railroad bridge -
Sterling City Branch - across Butte Creek
at centerline Station 150+00.

(g) The new Highway No. 99E bridge across
Butte Creek at centerline Station 32+65.

(h) A new county highway bridge across the
diversion channel at centerline Station

51480,

(1) A new county highway bridge across the
diversion channel at centerline Station
105+k0.

(3) A new railroad bridge across the divers-
ion channel at centerline Station 149485,

(k) Low water crossings on the Diversion
Channel at centerline Stations 13+50,
42400, 53+00, 111+10 and 115+75. These
low water crossings are to be maintained
by local interests.

(2) Utility Crossings. Because of the nature of the
construction of the levee by local interests,
records of utility relocations are not available,
Siphon crossings and obther utility crossings are
to be maintained and operated by the respective
owners.,

(3) Hydrographic Facilities. A continuous water
stage recorder and staff gage on Butte Creek near
the Chico-Oroville bridge crossing. Thi station
to be maintained by the State Department of
Water Resources.

(4) A dam in the vicinity of the Southern Pacific
Railroad Bridge (Sterling Branch) to be main-
tained by the Durham Mutual Water Company.

(5) The Adams dam located on Butte Creek in the
reach between the S.P. Railroad crossing and
the Durham-Oroville Road bridge. This dam to
be maintained by the local owners.
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b. Inspection and Mainfenance.

(1)

(2)

(3)

Pertinent Requirements of the Code of Federal
Regulations. Flood Control Regulations, para-
grapn 208.10 (h)(1) are quoted in part as
follows:

(h) Miscellaneous Facilities. (1) Mainten-
ance., Miscellaneous structures and
facilities constructed as a part of the
protective works and other structures
and facilities which function as a part
of, or affect the effecient functioning
of the protective works, shall be period-
ically inspected by the Superintendent
and appropriate maintenance measures
taken. Damaged or unserviceable parts
shall be replaced without delay......."

Inspection of the miscellaneous facilities

shall be made at the same time that the in-

spection of the other features of the project
are made, and shall be reported on check list

No. 3, sheet No. 4 of Exhibit E.

The interest of the Corps of Engineers and the
responsibility of the local interests in the
existing highway and railroad bridges is con-
fined to their effect on the safety and funct-
ioning of the flood control channel, but any
conditions noted in the inspections that may
affect them in any way should, as a matter of
courtesy, be brought to the attention of the
agencies maintaining and operating them. If
the inspection of any miscellaneous structure,
either existent or constructed in tke future
under permit, discloses any condition that in-
dicates the probability of failure during
veriods of high water, the Superintendent
shall address a letter to the owner of the
structure, quoting this manuai. as authority
and inviting attention to the conditions ob-
served and requesting that imnmediate steps be
taken to correct them. A copy of such letter
shall be forwarded to the District Engineer
for his information. A report on the action
taken by the owner shall be submitted to the
District Engineer to accompany the next semi-
annual report. A suggested report form is
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included as Exhibit D of this manual.

(4) fThe purpose of maintenance work is to insure
continuous satisfactory operation of equip-
ment. It is, therefore, important in such
work that all possible causes of future trouble
be found and corrected. Particular attention
should be given to minor weaknesses which may
be an indication of future trouble.

c. Operation,
(1) Requirements of the Code of Federal Regulations.

Flood Control Regulations, paragraph 208.10 (h)
(2) is quoted as follows:

"(2) Operation. Miscellaneous facilities shall
be operated to prevent or reduce flooding
during periods of high water, These fac-
ilities constructed as a part of the pro-
tective works shall not be used for pur-
poses other than flood protection with-
out approval of the District Engineer
unless designed therefor."

(2) On the dam located in the vieinity of the S.P,
Railroad bridge (Sterling Branch) flashboards
should be ordinarily removed during the period
from 1 October to 1 April to afford protection
to the dam from floods. The Durham Mutual
Water Company will be responsible for operation
of this dam.

(3) ©On the Adams Dam the flashboards should be re-
nmoved and the frames collapsed as soon as
possible after 30 September to avoid potential
damage to the dam from flood waters. The local
owners will be responsible for operation of
this dam.

() On the dams mentioned in (5) and (6) above, it
is understood sufficient water must be passed
over the fish ladders to supply the needs for
migatory fish as required by the State Fish
and Game Commission.
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SECTION V
SUGGESTED METHODS OF COMBATING FLOOD CONDITIONS

5-01. Methods Suggested. Most of the methods described herein
have been developed during years of experience with the various
problems that often come up during periods of high water, and they
are not intended to restrict the Superintendent, or others concern-
ed, to a rigid set of rules for every condition that may arise.

The remarks are primarily concerned with the earthen portions of the
levee system. If problems not covered by these suggestions arise,
where the Superintendent is in doubt as to the procedure to be
taken, he will be expected to consult the District Engineer, U. S.
Engineer Office, Sacramento, California, and follow standard
engineering practices in meeting the situation. It should be noted
that it is much better to be over-prepared for a "flood-fight" than
to find at the last moment that preparations were incomplete or
unsatisfactory., Confidence of the protected persons and firms is

a valuable asset that should not be carelessly lost through ineffi-
cient operation of the protection system in time of emergency.

5-02. Earthen levees. An earthen levee is in danger whenever
there is water against it. This danger is directly proportional to
the height of the water, the duration of the flood stage, and the
intensity of either the current or wave action. The danger is in-
versely proportional to the cross-sectional area of the levee, the
levee's height, and the degree of maintenance. A well constructed
levee of proper section should, if maintained and not overtopped,
will hold throughout any major flocd. However, a serious accident
may result in a break, Foundation troubles result in sand boils or
a sinking levee, and the local use of unsatisfactory materials
causes slides and sloughs. However, such threatened failures can
be met if prompt action is taken and proper methods of treatment
are used. Vave wash is to be expected whenever the levee is ex-
posed to a wide stretch of oren water and is serious if permitted
to continue over a considerable length of time.

5-03 Premeditated Damage. The Superintendent should con-
tinually guard against premeditated damage to the levee. In the
event of an extraordinary flood requiring a fight over long
stretches of levee on both sides of the river, there is a natural
temptation to relieve the strain by premeditated breaking of the
opposite levee.

5-Ok. Security. Personnel of the Corps of Engineers, whether
military or civilian, are not vested with any civil police authority
in the performance of their engineering duties, and they will not
attempt to exercise any such authority. The responsibility for
protecting flood control works against sabotage, acts of depredation,
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or other unlawful acts rests with the local interests through local
and State Governmental agencies.

5-05. Inspection of Flood Control Works. Immediately upon
receipt of information that a high water is immintent, the Superin-
tendent should form a skeleton organization, capable of quick ex-
pansion, and assign individuals (Sector Foremen) to have charge of
definite sections of levees. As his initial activity, each Sector
Foreman should go over his entire sector and parts of adjacent
sectors, making a detailed inspection, particularly with reference
to the following matters:

a. Sector limits; ascertain that the dividing line be-
tween sectors is plainly determined and, if necessary, marked.

b. Condition of new levees and recent repairs.
c. Condition of culverts, flap gates, and sluice gates.

d. Transportation facilities; roads, rail and water
communications.

e. Materisl supply; quantity, location, and condition,

£. Coumunications; locate and check all necessary
telephones in the sector.

5-06. Preliminary Repair Work. After the initial inspection
has been made, each Sector Foreman should recruit & labor crev and
provide it with tools such as shovels, axes, wheelbarrows, etec.

In addition, bulldozers, scrapers, trucks, etc., should be located
and made ready for use in case of emergency. Then immediate action
should be taken to perform the following work:

a. Fill up holes or washes in the levee crown, slopes,
and landslide berms. Where new construction has been completed during
the year, rain washes and deep gullies may have develored. While
the levee is nevw, preparations should be made in advance to combat
wave wash along the exposed reaches.

b. Repalr gaps where road crossings have been worn
dovn and the levee 1s below grade. In £illing the road crossings,
it may be necessary to obtain material from landside borrow pits,
in which case excavation for the material should be kept at least
50 feet from the toe of levee. Any fl1lling done in this connection
should be tamped in place and, if in an exposed reach, subject to
wave wash, the new section should be faced with bags of sand.

c. Repair and close all flap gates on culverts and sece
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that they are seated properly before they are covered with flood
waters.

d. Ascertain that all roads to and along the levee are

in a good state of repair. The Superintendent should obtain assisi-
ance from the county road forces to have all roads put in first-

class condition.

e, Locate necessary tools and materials (sacks, sand-
bags, brush, lumber, lights, etc.), and distribute and store the
same at points where active maintenance is anticipated.

f. Check and obtain repair of all telephone lines
necessary for operation, obtain lists of all team forces, motor-
boats, motor cars, and truck transportation that can be made avail-
able. ’

g. Make thorough arrangements with reliable citizens
of the community for the supply transportation, subsistence, and
shelter for the necessary labor.

h. Communicate directly with owners of all stock
pastured on the levee and direct that all stock be removed from
the levee right-of-way. Cut all fences crossing the levee that
do not have gates provided.

i. Investigate all drainage ditches on the landside
of the levee and open these drains when obstructions exist. Pre-
pare to cut the necessary seep drainage ditches; however, no
attempt should be made to drain the levee slope until actual
seepage takes place,

J. Remove all dynamite and explosives of any kind
from the vicinity of the levee.

5-07. Disaster Relief. It i1s the responsibility of local,
state, municipal authorities, supported by and/or working in
connection with the American Red Cross to adopt measures for the
relief of flood disaster victims., Relief measures can be under-
taken by the Department of the Army through its Army Area Commander
under existing Army Regulations, but such measures will be under-
taken only as a last resort, in extreme cases and under compelling
circumstances where local resources are clearly inadequate to cope
with the situation.

5-08. Flood Fight. After the above preliminary organization
and precautions have been completed, the "flood fight" itself
commences. The methods of combating various defects in the earthen
levee described in the following paragraphs have been proved
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effective during many years of use by the Department of the Army.

a. Drainage of slopes. This work can be done economi-
cally while awaiting developments and will serve to make the levees
more efficient. Crews should be organized to cut seep drains at
all places on the levee and berm when seepage appears. The drains
should be V-shaped, no deeper than necessary, and never more than
6" deep. Care must be taken not to cut the sod unnecessarily. In
all instances, drains should be cut straight down the levee slope
or nearly so. Near the toe of the slope the small drains should
be Y'd together and led into larger drains, tthich, in general,
should lead straight across the landside berm into the landside
pits or nearest natural or artificial drain.

b. Sand boils. These danger spots are serious if dis-
charging material, The common method of controlling sand boils
consists of walling up a watertight sack ring around the boil up to
a height necessary to reduce the velocity of flow to a point at
which material is no longer discharged from the boil. See Exhibit
"C" Plate 1. The sack ring around the boil should be large enough
to protect the defective area immediately surrounding the boil.

If several boils of sufficient force to displace sand are observed
a sack sublevee may be built around the entire nest of boils,
rising to such a height that none of the boils will discharge with
enough force to displace sand.

¢, Wave Vlash. The Superintendent and Sector Foremen
should study the levee beforehand to determine the possibility of
wave wash. All such reaches will be located well in advance and
for use in emergency, a reserve supply of filled sacks and rolls of
cotton bagging will be kept on board flats., If the slope is well
sodded, a storm of an hour's duration should cause very little
damage. During periods of high wind and high water, ample labor
should stand by and experienced personnel should observe where the
washouts are beginning by sounding or by actually wading along
the submerged slope. Sections of cotton bagging should be placed
over the washed areas, as shown on Exhibit "C", Plate 3. As an
alternative, filled sacks should be placed in the ceut in an
effective manner and as soon as possible, The filled sacks should
be laid in sections of sufficient length to give protection well
above the anticipated rise., Bagging so laid must be thoroughly
weighted down to be effective. Plate 2, Exhibit "C" shows a
movable type of wave wash protection, also used with good results.
Its advantage is that it can rapidly be built at any convenient
place and easily set in place on the Job.

d. Scours. A careful observation should be made of the

riverside of the levee at all localities where a current of more
than tvo feet per second is observed, oy where the profiles show a
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high water slope of two feet per mile or greater. Trouble may be
looked for at the ends of old levee dikes, road-crossing ramps, old
traverses, and places where pipes, sewers and other structures
penetrate the levee. If any sign of scour is observed in the pits
or at the ends of the dikes, soundings should be taken to observe
the amount and progress aff the scour. The approved method of
construction to check scour in the pits, on the slopes, or at the
ends of dikes will be to construct deflection dikes using brush,
treetops, or lumber, driving stakes and wiring together, and fill-
ing in between with brush and filled sacks or stone.

e. Caving bank protection. As protection against active
caving of riverbanks, rock-filled cribs are very effective if proper-
ly placed. Cribs are usually 1l by 14 feet in plan by 10 to 1k
inches in inside depth. The cribs are constructed on & double thick-
ness of 1" x 4" x 1h' lumber, equivalent to 2" x 4" pieces, lapped
rail fence fashion at all corners and intersections. They are divid-
ed into four compartments of about equal area by two perpendicular
cross walls constructed in the same manner as the side walls. The
floors and covers are built up of double 1" x W' boards spaced
about 9" center to center. Under the floor and perpendicular to
the direction of the floor boards are five equally spaced pairs of
1" x 4" boards spaced about 3 feet center-to center. On top of
the cover, perpendicular to the direction of the cover boards, are
three pairs of top boards, one over each of the side walls and one
over the central division wall. All intersections are nailed with
one 204 nail. The compartments are filled with rock before cover-
ing. Each wall intersection of the fabricated cribs is securely
fastened by a loop of No. 9 wire. See Exhibit "C", Plate L.

5-09. Topping. Immediate consideration should be given the
grade line of each levee section by comparison of existing grades
with those shown on the drawings, Exhibit "B". If any reaches
show a grade below the previous highest water, emergency topping
should be undertaken at once to such a grade as may be established
by the District Engineers, U. S. Engineer Office, Sacramento, Cal-
ifornia, as follows:

a. Sack topping. Sack topping may be used to raise
the crown of the levee about three feet. The sacks should be laid
stretcherwise or along the levee for the first layer, crosswise
for the second layer, and so on. Sacks should be lapped at least
1/3 either way and well mauled into place. When properly sacked
and tamped, one sack will give about three to four inches of
topping. If gravel is available it should be used for the front
facing so as to avoid washing out.

b. Lumber and sack topping. This is the most commonly
used method of raising low reaches in emergencies. In putting on
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this topping, as well as other topping, & careful line of levels
should be run and grade stakes sct in advance. 2" x B" x 6' stekes
should then be driven on tre rivrrsids of the crown six feet apart,
and 1" x 12" { Boards nailed to tne landside of the stakes. This wall
backed with a single tier of sacks, will hold out at least one foot
of water. If a second foot 16 necessary, the layers of sacks will
have to be increased in number and reinforced. The stakes should
be driven three feet in the ground, and should project out three
feet, thus providing, in extreme cases, a three-foot topping if
properly braced behind with sacks and earth. In some instances, it
may be practicable to back up the planking with tonp=2d earth
obtained in the vicinity in lieu of the sacks shown in the drawing,
Euhibit "C", Plate 5.

5-10. Transportation. In jnstances where it is necessary to
send equirment over roads that arve impassable due 5 mud or sand,
their passage may be provided by the use of & plank road or by
means of steel or wire mats. Tzlephone communication should be
provided along dangerous stretches of the levee when travel or
other satisfactory means of communication cannot be maintained.

5-11. Use of Government Plant. The District Engineer is
authorized to use or loan Government property and plant in cases
of emergency where life is in danger and there is no opportunity
to secure prior authority suitable private equipment is available,
provided that such use is without detriment to the Government.
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FEDERAL FLOOD CONTROL REGULATIONS
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TITLE 33—NAVIGATION AND
NAVIGABLE WATERS

Chapter 11-~Corps of Engineers, War
Depariment

Paxt 208—FLoOD CONIROL REIGULATIONS

MAINTENANCE AND OFPZRATION OF PLOOD
CONTROL WORKS

Pursuant to the provisions of section 8
of the Act af Congreas approved June 33,
1938, as amended and supplemented. (49
Btat. 1071; 60 Btat, 877; and 65 Blat.
638; 33 U. 8. C:101¢; 7010-1), the fol.
lowing regulations are hereby prescribed
to govern the maintenance and operae
Uon of flood control works:

§200.10 Local flood protection works;
maintenance and operation of structures
and facllities—(a) General. (1) Tha
structures and facllities constructed by
the United Btates for local flood protecs
tion shall be continuously maintalned In
such a manner and operated at such
times and for such periods as may be
necessary to obtain the maximum
benefits, .

(2) The Btate, political subdlvision
thereof, or ex responsible local
agency, which furnished assurance that
it will. maintain and operate flood ccn-
tro] wortks In accordance with regula.
tlons prescrided by the Secretary of War,
a8 required by law, shall appoint a pér-
manent committee consisting of or
headed by an officia) herelnafler called
the “Superintendent,” who shall be re-
sponstble for the development and main.
tenance of, and directly in charge of, an
organization responsible for ths emifent

_operation and maintenance of all of the

structures and facllitfes during flood
periods and for continuous inspection
and maintenance of the project worka
during perfods of low water, all without
cost to the United Btates,

(3) A reserve supply of materials
needed during & flood emergency ahall
be kept on hand at all times,

(4) No encroachiment or trespass

-which will adversely affect the eficlent

operation or maintenance of tha project
works shall be permitted upon the rights.
of-way for the protective facilities,

(8) No improvement shall bs passed
over, under, or through the walls, levees,
improved channels or floodways, nor
ghall any excavation or construction bs
permitted within the limits of the proj-
ect right-of-way, nor ghall any change
be made {n any feature of the works
without prior determination by the Dis.
trict Engineer of the War Depariment
or his authorized representative thas
auch improvement, excavation, construo-
tlon, or alteration will not adversely af-
fect the functioning of the protective
facllitles, Buch improvements or altere
ations as may be found to be desirabls
and permissible under the above de-
termination shall be constructed In as-
cordance with astandard engineering
practice, Advice regarding the effect of
proposed improvements or alterations
on'the functlioning of the project and {n»

formatlon concerning methods 6f cone

struction acceptable under standard ene

Ineering practice shall bs obtained from

he Diatrict Englneer or, i otherwise
obtained, shall ba submitted for his ap-
proval, Drawings or prinls showing
such Lmprovements or.alterations as
finally constructed shatl be furnished the
Dla!;fct Engineer after completion of the
wor .

(8) It shall be the duly of the super.
intendent to submit a semfannual report
to the District Englneer covering inspece
tion, maintenance, and operation of the
protective worka,

(1) The District Evgineer br his aue
thorized representatives shall have ace
cess at all tipies o all portions of the pro-
tective works,

(8) Maintenance measures or repalirs
which tha Distriet Engineer deems nece
essary ahall be promptly taken or made,
- (0) .Appropriate measures shall be
taken by jocal authorities to insure that

.tha activities of all jocal organizations

operaling publlo or private facilitles con-
nected with the protective works are co-
ordinated with thosy of the Buperintend.
ent's organization during flood periods.

(10) The War Depariment will furnish
locsl interests with an Operation and
Maintenance Manual for each completed
a’rojecl. or separate useful part thereof,

assst them in carrying out their obe
ligations under these regulations,

(b) Levees—(1) MUMaintenance., The
Buperintendent shall provide at all times
such maintenance as may be required to
{nsure serviceabllity of the structures in
tme of flood. Mensures shall be taken
to promots the growth of sod, extermi-
nats burowing animals, and to provide
for -reutine mowing of the grazs and
weeds, removal of wild growth and drift
deposits, and repair of damage caused by
eroslon or olher forces. Where prac-
ticable, measures shall be taken to retard
bank ergsion by planting of willows or
other suitable growth on areas riverward
of the levees. Perlodio Inspections shall

be made by the Bupetintendent to insure -

that the above maintenince mensures
are being effectively carried out and,
further, to be certaln that:

(1) No unusual settlement, sloyghing,
or meaterial Joss of grade or.levee cross
section has taken place;

(1)) -No caving has occurred on either
the land slde or the river side of the levee
which might affect the stadility of thée
levee section;

(11 No seepage, saturated areas, or
sand bolls are occurring;

(i) Tooe drainage systems and press
sure rellet wells are in good working con.
dition, and that auch faciuiflea are not
beocoming clogged;

(v) Drains through the levees and
gates on sald deafiry are In good working
condition;

(vl) No revetment work or riprap has
been displaced, washed out, or removed;

vil) No action (s belng taken; such
a8.-burning grass and weeds during in-

ppropriate seasons, which will retard

Hestroy the mwt‘\ of sod;

- (vill) Acceayroads {Q and on the leves
are being properly Lihintained; :

(Ix) Cattle guards and gates are in

. good conditlon;

(x) Crown of leves is shaped so as to
drain readily, and roadway thereon, if
any, is well shaped and maintained;

x1) There is no unauthorized grasing
or vehicular trafflo on the levees;

(xil) Encroachments are not- being
made on the leves right-of-way which
might endanger the structure or hinder
its proper and efclent functioning dur-
in times of emergency,

such {nspections shall be made im-

‘mediatsly prior to the beginning of the

flood season; tmmedlatw followlng each
major high water perlod, and otherwise
at intervals not exceeding 60 days, and
such intermediate times as may bo neces-
sary to fnsure the best possible care of
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the Jevee. Immediate steps will be taken
to correct dangerous conditions disclosed
by such inspections, Regular mainte.
nanca repair measures shall be accom-
plished during the appropriate teason
a8 scheduled by the Buperintendent,

(2) Operalion. During flood periods
the levee shall be patrolled continuously
to locate possible eand bolls or unusua)
wetness of the landward elope and to be
certain that:

(1) There are no ind{cations of slides
or sloughs developing;

(1) Wave wash or scouring action fa
not occwrring;

{li1) No low reaches of levee exlst
which may be overtopped;

{lv) Nb other conditions exlst which
might endanger the struclure.

Appropriate advance measures will be
taken to insure the avatlabllity of ade-
quate labor and materials to meet all
contingencies. Immedinte steps will be
taken to control any condition which
endangers the leveo and to repalr the
damaged section. . .

(0) Flood walli—(1) Maintenance,
Perjodio inspections shall be made by the
Buperintendent to be certain that:

(1) No seepage, sdturated areas, or
sand bolls ard occurring;

(1)) Noundue eettlement has occurred
which affects the etabllity of the wall-or
ts water tightness;

(1) No trees exist, the roots of which
might extend under the wall and offer
accelernted seepage paths;

{lv) The concrete has not undergons
eracking, chipping, or breaking to an
extent which might affect the stability
of the wall or its water tightness;

(v) There are no encroachments upon
the right-of-way which might endanger
the structure or hinder ita functioning

In time of flood;

(vl) Care s belng exercised to pre-
vent accumulation of trash and debrls
sdjacent to walls, and to insure that no
fires are being bullt near them;

(vit) No bank caving conditions exist
riverward of the wall which might en.
danger its atabllity;

(vil) Twoe drainage systema and pres-
sure relief wells are in good working con«
dition, and that such facilities are not
becoming clogged,

-Buch inspections shall bs made imme-
‘djatély prior to the beginning of the flood

_séaton, immediately following cach ma-

¢ high water perlod, and otherwize at
ntervals not exceeding 00 days, Mease
ures to eliminaté encroachments and ef-
fect ropairs found necessary by such fne
spections shall be undertaken Immedis
ately. Al repairs shall bs accomplished
by methods acceptable in standard ens
c{ncetlnl practics,

(3) Operation, Continuous patrol of
the wall shall ba maintained during flood
periods to locate posalble leakage at mon-
olith Jointa or aetpage undemeath the
wall. Floating plant or boats will not bs
allowed to lie agalnst or tle up to the
wall. Bhould it become necessary during
a flood emergency to pass anchor cables
over the wall, adequate mes: 1res ahall
be taken to protect the concrite and con.
atruction jolnts, Immedia’e steps shall
be taken to correct any condition which
endangers tho stabllity of the wall,

(d) Drainags atructures—(1) Maint.-
nance. Adequate measures shall bo taken
to Insure that {nlet and outlet channels
are kef.t open and that trash, drilt, or
debris Is not allowed to acoumulate near
drainage structures, Flap gates ‘and
manually operated gates and valves on



dralnage structures shall be examined,
olled, and trial operated at least once
every 00 days, Where dralnage struc-
tures are provided with stop log or other
emergency closures, the condition of the
equipment and {ts housing shall be In~
spected regularly and a trial installation
of the emergency closure shall be made
at least once each year, Petiodic Inspec-
tions shall be made by the Superintend-
ent to be certain that:

(1) Pipes, gates, operating mechanism,
rprap, and headwalls are fn good con-

- ditlon;

(1) Inlet and outlet channels are opon;

(1) Care Is belng extreised to prevent
the accumulation of trash and debrls
near the structures and that no fires are
being built near bituminous coated pipes;

(iv) Eroston Is not occurring adjacent
to the structure which might endanger
its water tightness or stability.

Immediate steps will be taken to re-
palr damage, replace missing or broken
parts, or remedy adverss conditions dis-
closed by such inspections, ’

(D) Operation, Whenever high water
condittons fmpend, all gates will be in-
spected a short time before water reaches
the invert of the plpe and any object
which might prevent closure of the gate
shall be removed. Automatlc gates shall
be clozely observed until it has been as-
certained that they are securely closed.
Manuslly operated gates and valves shall
be closed as necessary to prevent inflow
of flood water, All dralnage structures
in lovees shall be Inspected frequently
during floods to ascertain whether seepe
age s taking place along the lines of
thelr contact with the embankment.
Immediate steps shall be taken to cor-
rect any adverse condition,

(e) Closure struclures—(1) BMainte-
nance. Closure structures for trafllo
-openings shall be inspected by the super-
lx‘\‘!e‘ndent every 00 days to be certaln
that:

(1) No parts ate missing;

(11) Metal parts are adequately cov-
ered with paint; )

(111} All movable parts are in satlse
factory working order, .

(lv) Proper closure can be made
promptly when necessary;

(y) Bufilcient materials are on hand
for the erection of sand bag closures and
that the location of such materlals will
be readily accessible in times of emer-
gency.

- Tools and parts shall not be removed
for other use. ‘Trial erections of one or
more closure structures shall be made
once each year, alternating the stnuce
tures chosen so that each gate will bs
erected at least once in each 3-year pe-
rlod. Trial erection of all closure strug-
tures shall be made whenever a change is
made In key operating personnel. Where
rallroad operation makes trial erection of
a closure structure infeasible, rigorous
{nspectton and drill of operating per-
sonnel may be substituted therefor,
Trlat erection of sand bag closures i3 not
required. Olosure materials will be care-
fully checked prior to and following
tlood perlods, and damaged or missing
parts shall be repaired or replaced fme
mediately.

(3) Operalion. Erectlon of each mov-
able closure shall be started in sufficient
time to permit completion before flood
walters veach the top of the structure
slll. Information regarding the proper
method of erecting each Individual clos-
ure structure, together with an estimate
of the time required by an exparienced
crew to complete ity erection will be glven

{n the Operation and Maintenance Mane.
ual which will be furnlshed local Interests
upon completion of the project. Closure
structures will be inspected frequently
during fiood petiods to ascertain that no
undue leakage Is occurring and that
drains provided to care for ordinary leak-
ago are functioning properly. Beats or
floating plant shall not be allowed to tls

Up to closure structures or to discharge

passengers or cargo over them,

() Pumping plants—(1) Mainte-
nance. Pumping plants shall be inspected
by the Buperintendent at intervals not
to exceed 80 days during flood seasons
and 00 days during off-flood seasons to
insure that all equipment is In order for
instant use, At regular Intervals, proper
measures shall be taken to provide for
cleaning plant, buildings, and equipment,
repainting as necessary, and lubricating
all machinery Adequate supplies of
lubricants for all types of machines, fuel
for gasoline or diesel powered equipment,
and fiash lights or lanterns for emergency
lighting shall be kept on hand at all
times, Telephone service shall be maln.
talned at pumping plants, Al equip.
ment, Including awltch gear, transform-
ers, motors, pumps, valves, and gates
shall be trial operated and checked at
least once every 90 days.. Megger tests
of all insulation shall be made whenever
wiring has been subjected to undue damyp-
ness and otherwise at intervals not to
exceed one year, A record shall be kept
showing the results of such tests. Wir-

§ng disclosed to be In an unsatlsfacwﬁ

condition by such teats shall be broug
to a eatlsfactory condition or shall be
promptly replaced. Dlesel and gasoline
engines shall be started at such inter-
vals and allowed to run for such length
of time as may be necessary to Insure
their serviceabllity fn times of ‘emer-
gency. Only skilled electricians and me-
chanics ghall be employed on tests and
repatts.. Operating personnel for the
plant shall be present during tests, Any
equipment removed from the station for
repalr or replacement shall be returned
or replaced as soon as practicable and
shall be trlal operated after reinstal-
latlon. Repalrs requiring removal of
equipment from the plant shall be made
during oft-flood seasons Insofar as prac-
tleable. .

(2) Operaiton, Competent operators
shall be on duty at pumping plants when-
ever it appears that necessity for pump
operation is fmminent. The operator
shall thoroughly inspect, trial operate,
and place In readinesy all plant equip-
ment. ‘The operator shall be famillar
with tho equipment manufacturers’ in-
atructions and drawings and with the
“Operaling Instructions” for each sta-
tlon, The equipment shall bo operated
{n accordance with the above-mention
“Operating Instructions” and éare shal
be exercised that proper lubrication is
being supplied all equipment, and that no
overheating, undue vibration or nolse is
occurring, Immediately upon final re-
cession of flood waters, the pumping sta-
tion shall be thoroughly cleaned, pump
housa sumps flushed, and equipment
thoroughly Inspected, olled and greased.
A record or log of pumping plant opera-
tion shall be kept for each statlon, a copy
of which shall be furnished the District
Engineer following each flood.

(g) Channels and floodways — (1)
Maintenance, Perlodle inspections of
fmproved channels and floodways shall
be made by the Buperintendent to be
certain that:

(1) The channel or floodway Is clear of
debris, weeds, and wild growth;

(11) The channel or floodway {3 not
belng restricted by the depositing of
waste materlals, bullding of unauthor-
fzed structures or other encroachments;

(1) The capacity of the channel or
flooaway is not belng reduced by the
formation of shoals;

(lv) Banks are not belng damaged by
rain or wave wash, and that no slough-
§mg of banks has occurred;

(v) Riprap sections and deflection
dikes and walls are {n good condition;

(vi) Approach and egress channels
adjacent to the improved channel or
floodway are sufficiently clear of obstruce
tions and debris to permit proper func-
tloning of the project works.

Buch Inspections shall be made prior to
the beginning of the flood season and
otherz'ise at Intervals not to exceed 90
days. Immediate steps will be taken to
remedy any adverse conditions disclosed
by such inspections. MAfeasures will be
taken by the Buperintendent to promote
the growth of grass on bank slopes and
earth deflection dikes, The Buperine
tendent shall provide for periodlo repalr
and cleaning of debris basins, check
dams, and related structures as may bo
necessary.

(2) Operation. Both banks of the
channel shall be patrolled during periods
of high water, and méasures shall be
taken to protect those reaches being ate
tacked by the current or by wave wash,

Appropriate measures shall bs taken to -

prevens the formation of jams of ice or
debrls, large objects which become
lodged - against the bank shall- be re-
moved. The improved channel or flood.
way shall be thoroughly inspected Imme-
diately following each major high water
period. As soon as practicable there-
after, all snags and other debris shall be
removed and al) damage to banks, riprap,
deflection dikes and walls, drainage out-
lets, or other flood control structures
repalred.

(h)  Miscellaneous facilities — (1)
Malintenance. Miscellancous structures
and facllities constructed as a part of
the protectlve works and other structures
and facilities which function as & part
of, or affect the efficient functioning of
the protective works, shall be perlodically
inspected by the Superintendent and ap-
propriate maintenance measures taken,
Damaged or unserviceable parts shall be
repaired or replaced without delay,
Areas used for ponding In connection
with pumping plants or for temporary
storage of interlor run-off during flood
perlods shall not be allowed to become
filled with silt, debris, or dumped ma-
terlal, The Buperintendent shall fake
proper steps tp prevent restriction pf
bridge openings and, where practicable,
shall provide for temporary raising dur-
{ng floods qf bridges which restrict chan-
nel capacities during high flowe.

(2) Operation. Miscellaneous facill-
tles shall be operated to prevent or re-
duce flooding during perlods of high
water. Thase facllities constructed as
a part of the protective works shall not
be used for purposes other than flood pro-
tection without approval of the Diatrict
Engineer unless designed therefor, (49
Btat. 1571, 60 Btat. 877; and 55 Btat, 638;

33U.B.C. 101c; T01¢-1)  (Regs. 9 August
1944, CE BPEWF)
[saL] J. A. Urto,

Mafor Qeneras,
The Adfulant GQeneral,

IP. R. Doc¢. 44-123285; Piled, August 18, 1944;
9:44 a.m.}
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EXHIBIT B

"AS CONSTRUCTED"
DRAW.INGS

(See separate folder for the following drawings)

FILE NO. TITLE
- 50-4-3350 Channel Improvement and Levee Construction, Little
Chico Diversion and Butte Creek from Durham-
Oroville Road Upstream 4.3 Miles, Sheets 1 to
33, incl. ) ‘
50-4-3367 v Channel Improvement and Levee Construction,

Butte Creek from Old Highway 99E Upstream to
Durham-Oroville Road, Sheets 1 to 14, incl.

50-bali534 Little Chico Creck, Snagging and Clearing, in I sheets,

Additional drawings of cross sections, structures and mis-
cellaneous facilities are available in the office of the District
Engineer.

EXHIBIT B
Unattached
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EXHIBIT C
PLATES OF SUGGESTED FLOOD FIGHTING METHODS
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WAR DEPARTMENTY

CORPS OF ENGINEERS U. 8. ARMY

80 sure 10 clear sand dischorge.
Tie into leves ¥ boll ls near 100,

RIVERSIDE

A IS e
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Mots:
Do not sack boll which doss not put
out materisl
Helght of sack loop or ring should be pnly
sufficient to creste encugh head o slow
down fow through boll s0 that no more
material ks displaced and boll runs clesr.
Hever sttampt 10 completely stop Row
through boil.

PLAN

UPPER BUTTE CREEK

CONTROL OF SAND BOILS

U.S. ENGINEER OFFICE , SACRAMENTO,CALIF,
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WAH OLPARTMENT

CORPS OF ENGINEERS, U S ARMY
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11251 20"
SECTION A-A

RIVERSIDE

BAMRNIN

12.0"

BILL OF MAVERIAL FOR 100 FEET

LUMBER

56 pieces 1"x127x12' 0"
32 pisces 1"x4"x 26"
32 pieces 2"'x4"x9 0"

® 32 pleces 2"x4"x2'0"

¢ (Sharpened)

WIRE

200° baling wire

NAILS

4} 13.8d nails

PLAN

2734"x2" .0 Stakes

LANDSIDE

SECTION

UPPER BUTTE CREEK

MOVABLE
WAVE WASH PROTECTION

U.S. ENGINEER OFFICE, SACRAMENTO ,CALIF.
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WAR DEPARTMENT

CORPS OF ENGINEERS, U. 5. ARMY

Riverside edge of levee crown —y 1

1"x2"x1"6" Stakes

RIVERSIDE

’gf
! %
Fil X
- illed sacks| J, g "
>
Alow approximatety k(:ottoﬂ bagging Riverside tos of kvu}
2" lap for each variable lengths
strip of bagging 8$ required
PLAN

Varisble imcths

1"x2"x}"6"Stakes

SECTION

Note:
Lay lengths as required of cotton bagging
appioximately paraliel with leves slope
and across damaged section. Weight
top and edges of bagging with filled
sacks as shown above. The filled sacks
should be wired or tied to each strip
before laying in place. Stake the cotners
of each strip above water surface.
Where cotton bagging is not available
burlap sacking may be substituted.

MATERIAL REQUIRED FOR 100
LINEAR FEET OF LEVEE

UPPER BUTTE CREEK

LUMBER

# 30 Stakes 1 x2"x)'-6"
» (Sharpened)

SANDBAGS

120 sand bags
Cotton bagging
88 required

WAVE WASH PROTECTION

U.S.ENGINEER OFFICE, SACRAMENTO , CALIF.

EXHIBIT “C" PLATE 3



WAR DEPARTMENT CORPS OF ENGINEERS U, 6. ARMY
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Note:
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tightly twisted.
mwwmpesEys) | CAVING BANK PROTECTION
: 130 piaces 1 xd" a1 0"
WARE
0 N:Lﬂ wire U.S. ENGINEER OFFICE , SACRAMENTO, CALIF. |
12) 1bs.-20d nalis ‘
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WAR DEPARTMENT
a—

CORPS OF ENGINEERS, U. 8. ARMY

¥

SECTION

l”llﬁl?‘O”\

\\g
)\

e

N B

&0

BILL OF MATERIAL FOR 100
LINEAR FEET OF LEVEE

LUMBER

28 pleces 1"x12"x124Q"

17 pleces 2x4"x10°0"
® 17 pleces 2'x4"16'Q"
@ 17 pleces 2"x4"x 2’0"
& (Sharpened)

NAILS

T & b
2 1be.16d nails

SANDBAGS

1100 bags

FRONT ELEVATION

[ ]

UPPER BUTTE CREEK

LUMBER AND SACK TOPPING

U.S. ENGINEER OFFIGE, SACRAMENTO, CALIF,

EXHIBIT “C" PLATE 8



CORPS OF ENGINEERS U. S. ARMY

LEVEE CONSTRUCTION REVETMENTS
[T s ey
SANOBAGGING USED TO FREVENT OVERTOPAING OF [XISTING LEVEES USEO FOR EMERGENCY BANX PROTECTION TO PRIVENT UNDER
ANO FOR RETAINING FLOOO WATERS WHERE KO BACK-UP MATERAL i3 CUTTING AND CONTROL OF COURSE OF FLOOD CHMAKNELS.
AVARABLL.
(NSTRUCTIONS ¢ INSTRUCTIONS :
1. FRL SANDBAGS 1/2 TO 273 FULL BUT LEAVE ENOUGH FLAP TO 1 FRL SANOBAGS 273 FULL AND NIt OPEN END.
TURN UNOER. 0O NOT TIE, LEAVE ENOS OPEN. 2. TUCK 1N BOTTOM CORNERS OF BAG AFTER FILLING,
B FOR HEIGHTS OF 1 FOOT ANO LESS, LAY 3 SINGLE COUASES 3 PLACE BAGS PERPENDICULAR 1O SLOPE.
WITH BACKS LENGTHWISE AS SHOWN IN SKETCH ‘A" BELOW. 4 LAY STRETCHER AND MEADER COURSES WilH CHOKE AND SIO€
1 FOR HEIGHTS CAEATEA THAN 1 FOOT  PLACL AS INDICATED SEAMS IN: THUS =

W OSMETCH D’ BELOW.

4. WHEN 8AGS ARE PLACED FLATTEN OUT AND FILL VOIDS BY
MASHING BAGS WiTH FEET AND VICOROUSLY TRAMP EACH COUASE
OF THE LEVEE SECTION. THIS 1S AN EXTRIMELY WPORIANT OPERATION
fOR PROVIDING A LEVEE WHICH WILL BE AS INPERVIOUS TO WATER
AS POSSIBLE AND TO INSURE STABILITY OF SECTION. LOOSELY PLACLD
SANOBAGS IMPROPERLY KEVEO TOGETMER MAY RESULT WN FAILURE
AND CAUSE SERIOUS DAMAGE. .

[—A

SECTION A-A
SKETCH A

SECTION

m
& ESTIMATING DATA:

sl AVERAGE WEIGHT OF EACH FILLED SANOBAQ APPROXINATELY
63008,

2. APPROXIMATELY 320 SANOOAGS ARE REQUIRED FOR EACH
100 $Q FT. OF SURFACE TO BE REVETED,

S

B Y,

FILL MATERIAL:

THE I0EAL MATERIAL FOR FILLING SAND BAGS IS A FINE SAKD OR
COARSE SILT. AVOID, AS MUCH AS POSSIBLE, THE USE OF COARSE
GRAVEL AKD HEAVY CLAYS.

LEVEE SECTION

FOR HEIGHTS M EXCESS OF THE ABOVE {APPAOX. 3'*6°) HOLD
SAME BATIER AND BUILO ON THE SIDE AS INDICATED BY DASHLO
UNES ABOVE. ALTERNATE HEADER COUNSES (BAGS PLACED CROSSWASE)

ANO STAETCHER COURSES {BAGS PLACED LENGTHWISE), '
SKETCH B UPPER BUTTE CREEK

ESTIMATING DATA:

§ Ayiace wticar of 1ACH TiLD swnomag arpROX. S0 B3, INSTRUCTIONS FOR
$0.F1. OF SURFACE {NEICHT MULTIPLILO BY DISTANCE).

PLACING SANDBAGS

U.S. ENGINEER OFFICE, SACRAMENTO, CALIF

EXHIBIT “C" PLAYE 6



CORPS OF ENGINEERY Us. ARMNY
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UPPER BUTTE CREEK

BRUSHING AND SAGKING
THE LANDSIDE SLOPE

US.CORPS OF ENGINEERN), BACRANENTQ, QALIP,
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CONPS OF CNGMNIIRS

Vs ARMY

&ivec lide
- Yo;claﬂon -ib bo c/oarod
END ELEVATION
MATERIAL REQUIRZD FOR 100 LINEAR FEET OF LEVER
4PT HIOH SFY HicH SFY HioH
34 pleces 4“"7’(% plecas 4':412'(sharpened) ml 47439 (sharpened)) 1008
E'“' 7 o B T o 0 P
a. te 012 gage s wite s go
l‘l. Ibl ba 10d aslle s 17 jbs 10d nel l.' '
sand bage send bage
188 cu. yda eerth eza <y, yds uﬂh

UPPER BUTTE CREEK

3-6FT. MUD BOX LEVEE
CONSTRUCTION DETAILS

U.8, CORPB OF ENGINEKRS ,BACGRANENTO,OALIP.
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EXHIBIT D

SUGGESTED SEML-ANNUAL REPORT FORM

EXHIBIT D



TO: The District Engineer gl May 19 )
Sacramento District 1 Nov 19 )
Corps of Engineers
1209 - 8th Street
Sacramento, California

Dear Sir:

The semi-annual report for the period (1 May 19 to 31 October
) (1 November 19 _ to 30 April 19 ) Upper Butte Creek Levee
and d Channel Improvements, Butte County, is as follows:

a. The physical condition of the protective works is indicated
by the inspector's report, copies of which are inclosed, and may be
summarized as follows:

(Superintendent's sunmary of conditions)

It is our intention to perform the following maintenance
work in order to repair or correct the conditions indicated:

(Outline the anticipated maintenance operations for the
following 6 months).

b. During this report period, major high water periods (water
surface in Butte Creek reached or exceeded the reading of 10.0 on
the State Department of Water Resources gage located at the Chico-
Oroville road crossing) occurred on the following dates:

Dates Maximum Elevation

EXHIBIT D
Sheet 1 of 2



Comnents on the behavior of the protective works during such
high water periods are as follows:
(Superintendent's log of flood observations)

During the high water stages when the water level reached a
height of , on the gage or excess thereof (aates)
, 1t was necessary to organize and carry out flood
operations as follows:

(See Maintenance Manual for Upper Butte Creek - Part No. 2)

c¢. The inspections have indicated (no) or (the following)
encroachments or trespasses upon the project right-of-way.

d. (no) ( ) permits have been issued for (the following)
improvements or construction within the projeet right-of-way.

Executed copies of the permit documents issued are trans-
mitted for your files,

e. The status of maintenance measures, indicated in the pre-
vious semi-annual report as being required or as suggested by the
representatives of the District Engineer, is as follows:

(Statement of maintenance operations, item by item vith
percent completion.)

f. The fiscal stamenent of the Superintendent's operations
for the current report period is as follows:

Labor Material Equipment Overhead
Total

1. Inspection

2. Maintenance

3. Flood fighting
operations

TOTAL

Respectfully submitted,

Superintendent of Works

EXHIBIT D
Sheet 2 of 2



EXHIBIT E
CHECK LIST3 OF LEVEES, CHANNEL AND STRUCTURES

r

For definition of "flood" or "high water period" see paragraph
1-06 of this manual.

EXHIBIT E
P Sheet 1 of 8



CHECK LIST NO. 2

UPPER BUTTE CREEK
LEVEES AND CHANNEL 14VIOVEMENT

Inspector's Report Sheet No. Inspector

Date Superintendent

Ttenm } Remarks

(a) Location by Station

VS, PR =

(b) Settlement, sloughing, or
loss of grade

(¢c) Erosion of both levee
slopes

(d) Condition of roadways, in-
cluding ramps

USSR SIUTIRPUCRPUIpNRY ISR

(e) Evidence of seepage

(£) Condition of farm gates and
fencing

(g) Maintenance measures taken
since last inspection

(RN S

(h) Comments

. e

EXHIBIT E
Sheet 2 of 8



Item (a)

Ttem (b)

Item (c)

Iten (d)

Item (e)

Item (£)

Item (g)

Item (h)

INSTRUCTIONS FOR COMPLETING SHEET 2, EXHIBIT E

(To be printed on back of sheet 2)

Indicate levee station of observation, obtained by pacing
from nearest reference point; indicate right or left bank.

If sufficlent settlement of earthwork has taken place to
be noticeable by visual observation, indicate amount of
settlement in tenths of a foot. If sloughing has caused
a change in slope of the embankment sections, determine
the new slore. Note areas where erosion or gullying of
the sectlion has occurred.

If sufficient erosion or gullying of back face or back
toe of levee has taken place to be noticable by visual
inspection, indicate area affected and depth,

Note any natural change in any section of roadway or
ramps. Indicate any inadequacy in surface drainage
system.

Indicate any evidence of seepage through the embankment
section,

Indicate the serviceability of all farm gates across
the embankments and roadway, and indicate if repainting
is required.

Indicate maintenance measures that have been performed
since last inspection and their condition at the time of
this inspection.

Record opinion, if any, of contributory causes for con-
ditions observed and also any observations not covered
under other columns.

NOTE: One copy of the Inspector's Report is to be
mailed to the District Engineer immediately on
completion, and one copy is to be attached to
and submitted with the Superintendent's semi-
annual report.

EXHIBIT E
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CHECK LIST NO. 3

UPPER BUITE CREEK

LEVEES AND CHANNEL IMPROVEVMENT

Inspector's Report Sheet No.

Date

Iappector

Superintendent

Itenm

i .

Remarks

(a) Name of channel end location
by stations

(b) Vegetal growth in channel

(¢) Debris and refuse in
channel

(ORI —

(d) New construction within
right-of-vay

(e) Extent of eggradation or
degradation

(f) Condition of riprapped
section

(g) Condition of bridges

(h) Measures taken since last
inspection

(1) Comments

EXHIBIT E
Sheet I of 8



INSTRUCTIONS FOR COMPLETING SHEET 4, EXHIBIT B
(To be printed on back of Sheet 4)

Item (a) Indicate station of obserxvation obtained by pacing from
nearest reference point.

Item (b) Note nature, extent, and size of vegetal growth within
the limits of flood flow channel.

Item (c) Note nature and extent of debris and refuse that might
cause clogging of the conduits of the irrigation intake
works, fouling of the tainter gates, or the bridges over
the channel,

Item (d) Report any construction along the diversion channel or
above the diversion channel or above the diversion works
that has come to the attention of the inspector and that
might affect the functioning of the project.

Item (e) Indicate any change in grade or aligmment of the channels,
either by deposition of sediment or scour, that is noti-
ceable by visual inspection. Estimate amount and extent.

Item (f) Indicate any change that has taken place in the riprap
such as disintegration of the rock, erosion, or movement
of the rock. Note the presence of vegetal growth
through the riprap.

Item (g) Note any demage or settlement of the footings of the
bridges. Indicate condition of wooden structures and
if repainting is required. Indicate condition of bridge
approaches, headwalls, and other appurtenances.

Item (h) Indicate maintenance measures that have been performed
since the last inspection and their condition at time
of this inspection.

Item (1) Record opinion, if any, of contributory causes for
conditions observed, also any observations not covered
under other columns.

NOTE: One copy of the Inspector!s Report is to be
mailed to the District Engineer immediately on
completion and one copy is to be attached to and
submitted with the Superintendent's semi-annual
report,

EXHIBIT E
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CHECK LIST NO. &

DRAINAGE AND IRRIGATION STRUCTURES
UPPER BUTTE CREEK

Inospector

Inspector's Report Sheet No.

Date

Superintendent

(n)

Comments

{g)

Repair
Measures
Taken
Since Last
Inspection

i)

Condition of
right-of-vay
adjacent to
structure

(e)

Condition of
conecrete
headwall or
invert paving

(d)

Damage or
settlement
of pipe or
conduit

(c)

Debris or
other
obstruction
to flow

See drawings of Exhibit B for location of stations

(v)

Bank

(a)

Location
By :
Station
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CHECK LIST NO. & (CONT'D)

UPPER BUTTE CREEK

DRAINAGE AND IRRIGATION STRUCTURES

Inspector

Inspector's Report Sheet No.

Date

Superintendent

{h)

Conments

(g)

Repair
Yeasures
Taken
Since Last
Inspection

L)

Condition of
right-of-way
ad jacent to
structure

~ le)

Condition of
conerete
Headwall or
invert paving

()

Damage or
Settlement
of pipe or
conduit

(e)

(See arawings of Exhibit B for location of stations)

Debris or
other
obstruction
to flow

©))

Bank

= e e o e ™ e =
- = & R 2 & = =

(a)

Location
By
Station
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INSTRUCTIONS FOR COMPLETING SHEETS 6 AND 7, EXHIBIT E
(To be printed on back of sheets 6 and 7)

(1) Enter station of all structures under Column (a) for check
list,

(2) 1Inspect inlet, barrel, and outlet for accumulation of sedi-
ment, rubbish, and vegetal matter. Note condition under
Column (c).

(3) If any settlement or damage to the pipe, barrel, or invert
of the drain has occurred, estimate the location and amount.
Note particularly if any backfill has come into the pipe or
been disturbed. Record observations under Column (d).

(4) Inspect the concrete portions of the structures for evidence
of settlement, cracks, "pop-outs", spaces, abrasive wear, or
other deterioration. Record conditions under Column (e).

(5) Inspect backfill area adjacent to structure for evidence of
orosion caused by overflow of the drainage structure and
note conditions in Column (f).

(6) Uoger Column (g) indicate physical measures that have been
taken to correct conditions reported in last inspection, and
thelr condition at time of this insrection.

(7) Under Column (h) record opinion, if any, of contributory causes
for conditions observed, also any observations not covered under
other columns.

(8) A copy of the inspector's report is to be mailed to the District
Engineer immediately on completion, and a record copy shall be
attached to the Superintendent's semi-annual report.
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EXHIBIT F
LETTER OF ACCEPTANCE BY AND TRANSFER

T0 STATE RECLAMATION BOARD
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Y Y

c THE RECLAMATION BOARD
o OF THE
P STATE OF CALIFORNIA
Y

3anuary 26, 1959

District Engineer
Sacramento District

U. S. Corps of Engineers
P. 0. Box 1739
Sacramento 8, California

Dear Sir:

Reference is made to your letter of December 15, 1958,
file number SPKKO-P 824.3 (Sac. Riv. Minor Trib), regarding the

responsibility for operation and maintenance of Unit

No. 631, which

extends along Butte Creek from the Durham-Oroville Road upstream

approximately 4.3 miles.

The Reclamation Board, at its meeting of January 2, 1959,

formally accepted the maintenance responsibility of Unit No. 631
along Butte Creek in the area described in the second paragraph of
your letter under the conditions outlined in your letter.

Yours very truly,

THE RECLAMATION BOARD

A, M. BARTON

Chief Engineer and General Manager

By

WILLIAM A,

CARVER

Assistant Secretary

WAC:1b
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SPKKO-P 824.3 (Sac. Riv. Minor Trib,) 8 January 1956

The Reclamation Bhord:l
State of California

1215 "C" Street
Sacramento 1%, California

Gentlemen:

Reference is made to District Engineer's letter dated 5 December
1957 relative to the joint inspection made on 9 December 1957, of two
certain levee units and channel improvements pertaining to the Sac-
ramento River Minor Tributaries Flood Control Improvement Project,
for the purpose of transferring them to the Jjurisdiction of the
State of California for operation and maintenance.

The required work consisting of channel improvements and levee
construction was completed on 4 January 1958 in accordance with
Specification No. 2532, Contract No. DA-O4-167-CIVENG-58-5 and
Drawing No. 50-4-3367. The levee units are along both banks of
Butte Creek extending from old Highway 99E upstream to the Durham-
Oroville Road.

The levee sections and channel improvements deseribed above now
meet the requirements of the Sacramento Flood Control Project, there-
fore said levee sections and channel improvements are hereby trans-
ferred to the State of California for operation and maintenance.

The maintenance work required under the provisions of the
Sacramento River Flood Control Project shall be performed in
accordance with existing Flood Control Regulations, inclosed here-
with, which have been prescribed by the Secretary of the Army
pursuant to Section 3 of the Act of Congress, approved 22 June
1936, as amended and supplemented by the current issue of the
Standard Operation and Maintenance Manual for the Sacramento River

. EXHIBIT F
. Sheet 2 of 3
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SPKKO-P 824.3 (Sac. Riv. Minor Trib.)
The Reclamation Board

Flood Control Project. As provided under Paragraph 209.10(10)
of these regulations, a supplement to the Standard Operation and
Maintenance Manual covering these units of work is in process of
preparation and will be furnished to you upon completion.

A copy of this letter is being transmitted to the Department
of Water Resources.

EXHIBIT F
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Y THE RECIAMATION BOARD Y
: STATE OF CALIFORNIA

Feb 18, 1971

File No.: 4130.55.104

Your Contract: DACWOS-T7l-
Cc-0028

District Engineer
U. S. Army Corps of Engineers
650 Capitol Mall
Sacramento, California 9581k

Dear Sir:

Reference is made to your letter of January 22, 1971,
concerning transfer to the State of California a portion of Little
Chico Creek, extending from the downstream face of the Butte Creek
Diversion Structure, downstream epproximately 10,3 miles to the upstream
side of Alberton Road Bridge, for maintenance and operation,

This work was constructed in conformance with Specification
No. 985C and Contract No. DACWO0S5-7L-C-0028,

The Reclamation Board at its meeting of February 5, 1971,
formally accepted the above-referred to work for operation and
maintenance.

Sincerely yours,

/s/ A. E. McCollan
A, E. McCOLIAM
Chief Engineer and General Manager

EXHIBIT F



. EDMUND G. BROWN . ;

. ESORM K BNIGHTK

A. R. GALLAWAY, JR., SACRAMENTO GOYERNCR A. M. BARTON
PRESIDENT CHIEF ENGINEER AND GENERAL MANAGER
GROVER SHANNON, YUBA CITY EDMUND G. BROWN, ATTORNEY GENERAL
VicE PRESIDENT THE RECLAMATION BOARD LecaL Aoviser
GEO. H. HOLMES, CLARKSBURG OF THE HOWARD S. HITCHCOCK
SECRETARY STATE OF cALl FORN[A ASSISTANT CHIEF ENGINEER
W. P. HARKEY, GRIDLEY WILLIAM A. CARVER
GEO. R. WILSON, WALNUT GROVE 1215 O STREET ASSISTANT SECRETARY
GEO. E. LODI, ARBUCKLE SACRAMENTO 14, CALIFORNIA
DOUGLAS B. COHEN, BANTA ROBERT W; JAMES

TELEPHONE: HI 5-4711 ASSOCIATE COUNSEL

January 26, 1959

District Engineer
Sacramento District

U. S. Corps of Engineers
P. 0., Box 1739
Sacramento 8, California

Dear Sir:

/// Reference is made to your letter of December
15, 1958, file number SPKKO-P 824.3 (Sac. Riv, Minor Trib),
regarding the responsibility for operation and maintenance
of Unit No., 631, which extends along Butte Creek from the
Durham=-Oroville Road upstream approximately Lie3 miles.

The Reclamation Board, at its meeting of January
2, 1959, formally accepted the maintenance responsibility
of Unit No. 631 along Butte Creek in the area described
in the second paragraph of your letter under the conditions
outlined in your letter.

Yours very truly,
THE RECLAMATION BOARD

A, M., BARTON
Chief Engineer and General Manager

Assistant Secretary

WAC:1b
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EXHIBIT G
SAMPLE PERMIT

for

USE OF RIGHT-OF-ENTRY
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EXHIBIT
PERMIT

(Neme of Levee Commission or City)

{Location)

Permission is hereby granted to:

(Name of Firm or Individual) (Address)

TO: (Describe in these spaces the proposal, including kind and type
of construction, purpose intended, location by stationing. Indicate
passagevay provided by means of gates, etc. Use separate sheets if
necessary, identifying each by reference herein.)

Porvided That:

Upon termination or expiration of this permit (whether by
voluntary relinquishment by the grantee, by revocation by the grantor
or otherwise) the grantee shall remove all structures, improvements,
or appurtenances which may have been erected or constructed under
this permit, and shall repair or replace any portion of the flood
protection structure or right-of-way which may have been damaged by
his operations (including grading and seeding, or sodding, if
necessary), to the satisfaction of the grantor.

The structure or operation for which this permit is issued
shall be maintained by the grantee in such manner as shall not
injure or damage the flood protection structure, or interfere
with its operation and maintenance in accordance with regulations
of the SBecretary of the Army.

The structure or operation covered by this permit may be damaged,
removed or destroyed by the grantor in time of flood emergency if
such action is determined by the grantor to be necessary in order
to preserve life or prorerty or prevent damage or impairment to the

EXHIBIT G
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use or safety of the flood protection structure, and the grantor
shall not be liable to the grantee for such damage or destruction.

Unless otherwise specifically provided herein, this permit may
be cancelled at any time by the grantor upon 10 days written notice
mailed to the address shown above. During such 10 day period, (or
such other period as may be provided herein), the grantee will be
permitted to remove any property or improvements installed under
this permit, and to repair or replace any damage to the flood
protection right-of-way or structures resulting from his use or
operations. At the end of such period, the grantor shall have
the right to possess and dispose of any such property or improve-
ments remaining upon its right-of-way, and may proceed to repair
or replace any such damage, and the grantee herein shall be liable
to the grantor for the full cost of such repairs or replacements.

The construction, installation and maintenance of the structure
or structures covered by this permit shall be subject to inspection
by representatives of the grantor and the United States at all
reasonable times,

In the event the work covered by this permit consists of or
includes major construction, the cost of inspection thereof by
the grantor and/or the United States shall be paid by the applicant.

Grantee agrees that it will not use the area or facilities
covered by this permit, or permit such area to be used, for any
purpose other than is specifically covered by this permit.

(Use these spaces for special conditions applicable to this permit.)

THIS PERMIT SHALL NOT BE VALID UNTIL APPROVED BY THE DISTRICT ENGI-
NEER, CORPS OF ENGINEERS, U, S, ARMY, OR HIS AUTHORIZED REPRESENTATIVE,

Signature(Orantor) ~ (Title) (Date)

Terms of this permit  Approved:
are hereby accepted

Signature(Giantee) (Date) (Date)

District Engineer
EXHIBIT G
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REGULATIONS GOVERNING ISSUANCE OF PERMITS FOR USE OF

e e S St Wit

As the flood protection works and rights-of-way are owned by the
Local Interests and will be operated and maintained by them in accord-
ance with the Regulations of the Secretary of the Army, and issuance
of any permits to use any part of the rights-of-way will be handled by
the Local Interests, with the restriction that no such permit may be
issued without the approvel of the District Engineer, as stated in
paragraph No. 208.10, (a) General, (5) of the Regulations, a copy of
which is attached hereto.

Applications for use of the rights-of-way should be addressed to
The City or Levee Commission having jurisdiction over the local flood
protection project. The City or Levee Commission will then forward
the application to the District Engineer, Corps of Engineers, Sacra-
mento, California, with its recommendation, with reasons for such
recommendation. It is suggested that the application and recommen-
dations be forwarded with a draft copy of the permit, in order that
all objectionable features may be eliminated prior to its proffer to
the applicant as this may prevent misunderstandings and arguments.
If for any reason it is desired to forward the permit itself without
this intervening step, five copies of the proposed permit should be
included on which 1s stated the exact use of the rights-of-way, for
which permission is being requested, together with any condition or
restriction of the permit. The permit should be signed by the appli-
cant and an official of the Local Interests. A drawing, sketch or
detail plans as may be required to show the exact location, nature of
work and proposed method of construction should be attached to each
copy of permit. If the permit is approved by the District Engineer,
three copies will be returned. This will enable each party concerned
to have a copy of the approved permit. '

In any case vhere a permit is requested for any purpose which
might cause disfigurement or damage to the flood protection rights-
of -way or structure in its erection, use, or removal, it is suggested
that the applicant be required to post a bond of sufficient amount
to protect the Local Interests from any cost of repair or removal,
and to guarantee faithful performance of the permit conditions. In
such cases the permit should state the amount and conditions of the
bond.

In cases involving major construction or other work which may
directly affect the flood protection structure, it will be necessary
that the United States inspect the work and the Local Interests may
also desire to inspect’it. As stated in the permit form, such in-
spection will be at the expense of the grantee, and this should be
called to his attention. Except in cases of known financial security
arrangements should be made with the grantee for an advance deposit

EXHIBIT G
Sheet 3 of U



or bond to cover such costs.

There is attached hereto a copy of a permit form which has
been successfiully used by & number of cities and levee committees,
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EXHIBIT H
GAPS IN LEVEE THAT MAY

REQUIRE SANDBAGGING

EXHIBIT H



H LIGTHXX

GAPS IN LEVEE THAT MAY REQUIRE SANDBAGGING

)

UPPER BUTIE CREEK

Ad jacent Standard Project Elev. Width Approx. flow
Location Levee Project Design Bottom of at which sack-
Grade Flood Flood of Gap ing is required
Plane(1) Plane(2) Ballest (Peet) c.f.s.
Sezcramento Northern
Railway (right bank) 150.0 150.0 1k6.5 145.0 20 23,000
Southern Pacific
Railroad (right bank) 147.2 147.0 2.k 140.5 20 23,000
Southern Pacific
Railroad (left bank) 144.9 1448 139.9 142.8 20 34,000
Cld Highway Q9E
(right bank) 146.0 %43 141.5 141.5 35 27,000
0ld Highway 99E
(left bank) ikk.g kb 139.0 k1.6 35 33,000

All elevations are U. S. Corps of Engineers Datum

NOTE: (l; Flow
(2) Flow

40,000 ¢.f.s. Frequency estimated abt once in 200 years.
27,000 c.f.s. Frequency estimated at once in 50 years.
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